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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Investigation/Feasibility Study, as described in tne 3ro;ect
Work Plan, includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of tne background
information pertinent to the area and its problems and outline
the purpose and need for remedial Investigation in the area.

This report Mas prepared to provide the Information on and a
description of the current situation of the sites in the Dead
Creek Project area. The report Is organized to provide an area
wide description followed by a detailed site by site
description. The site by site description provides a detailed
presentation of all available Information concerning each site,
which was acquired and evaluated during Tasks 3 and 4 of the
RI.

II. 6ENERAL DCSCHIPTIOli Of PMJECT AREA

Location

The Dead Creek Project area 1s located In and around the cities
of Sauget (formerly Monsanto) and CahokU in St. Clalr County,
Ill i n o i s (Figure 1). Under the scope of the RFP Issued by the
IEPA, the study area consists of 18 suspected uncontrolled
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 Individual sites and 6
addition*! sectors In Dead Creek.

Artal Description end Topography

The sites to be Investigated as part of the Dead Creek Project
are 1n an area which contains a mixture of Industrial,
residential, comerclal, farm, and undeveloped land. The sites
consist of closed and active landfills. Industrial property,
undeveloped or currently unutilized land, residential land, and
an area! drainage flowpath (Dead Creek).

CER 051521
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underlain by basement granitic crystalline rock. The geologic
formation sequence for South-Central Ill i n o i s is represented in
Figure 4. The study area, the American Bottoms, and the Mississippi
River channels are all located in a broad deep cut bedrock valley.
The bedrock valley is delineated by bluff lines on both sides. Based
upon available data, the bedrock valley has steep walls along the
bluff lines anile the valley bottom slopes gently toward the m

Within the bedrock valley, the Mississippi River has provided tne
primary mechanisms controlling the recent formation of geology and
hydrogeology. Bergstrom, et al (1956) suggests that the bedrock
valley 1s pre-glac1al In nature; however, Wlllman et al (1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Mississippi River. Nevertheless, glaciation
did significantly modify and redesign the Mississippi River and Us
valley through both glacial and Intergladal periods. These changes
occurred as glacial wasting caused Msslvt amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging Into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved Into the predominantly soft
sedimentary bedrock underlying the Hver (Bergstrom, 19S6). Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary alluvial sediments. These constantly changing
parameters have resulted In the river continuously picking up and
depositing (and cutting and filling) Its sediment base, thereby
directing and redirecting the river and Us channels throughout
time.

The unconsol Idated valley fill, present In the bedrock valley, ranges
in thickness from approximately 70 to 120 feet 1n the study area.
The thickness of the valley fill 1n the region of the study area is
depicted In Figure 5. A cross section of the valley fill In the
vicinity of the study area 1s presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet 1n the site area. The
Cahokla, the uppermost formation. Is comprised of predominantly si l t ,

CER 051524 EOOO-1JJ2
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clay, and fint sand deposits generally indicative of an aggrading
environment. These deposits were laid down as flood events of the
Mississippi River, eolian activity, bank slumping, erosion, and/or
slug5 of material deposited directly by tributary streams. This
formation has been frequently reworked by the Miss iss ippi River and
typically consists of coarser material intertongued with finer
grained deposits. As such, these deposits can be var iable in
thickness (ranging from 15 to 30 feet). Larger expressions of
tributary deposits may form thicker alluvial fans where high energy
streams dissipated and dropped their sediment load.

The second major formation of the floodplaln setting 1s the Mackinaw
Member of the Henry Formation. This formation underlies the Cahokla
Alluvium, and Is comprised of sand and gravel from glacial outwash. .
Within the study area, this material rests directly on the bedrock
surface and can be highly variable In thickness (70 to 100 feet) due
to the fluvial processes which formed It. This formation typically
contains portions which art complexly Interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplaln, but not
discovered within the site investigation area, 1s the Peyton
Colluvlum. This material Is comprised of fine grained silt ( loess)
and clay (till) which has slumped from upland areas and accumulated
at the base of stt«p bluffs.

Immediately adjacent to the floodplaln (and 3.5 to 5 miles
t as t -south tut of tht sites) 1s an upland area marked by a steep (50
to 150 fett above surrounding terrain) bluff. Structurally, these
upland areas art based unconformably on bedrock (which has not been
eroded as deeply as tht adjacent valley), and consists of 10 to 100
fett of uncolsolldated sediments of predominantly glacial origin. Ho
upland formations exist In tht study area; however, erosion and
slumping of tht upland has provided tht parent material for the
Cahokla Formation and Peyton Colluvlum, which arc found in the
floodplaln.

051526
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valley eroslonal processes to the southwest of the study area, while
maintaining these same formations at a deeoer elevation to tie
northeast of the study area.

Hydrology

The description of the hydrology of the study area is divided into
the surface drainage and groundwater discussions presented below.

Surf act Dralnagt

The Mississippi River extends far to the north and south of the
site area and drains the American Bottoms and the tributary upland
area. Although the Mississippi River floodplaln 1s subject to
periodic Inundation by excess water runoff, most of the area 1s
protected fro* massive regional flooding by a complex series of
levees and other flood control structures. This condition partially
adds to local small scale flooding problem since precipitation 1s
trapped behind the flood control structures where drainage is
typically poor. Dead Creek Itself provides drainage for a portion of
the AmtHcan Bottoms, and ultimately discharges to the Mississippi
River via the Prairie OuPont Floodway and Cahokla Chute. Fenneman
(1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahokla Creek. Excessive slltation,
realignment of surface drainage, or stream piracy nay have redirected
Cahokla Creek to Its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area 1s also provided by Cahokla Creek
(to the north) and the Old Prairie OuPont Creek (to the south). Both
of these creeks channel surface water directly Into the Mississippi
River. Significant additional secondary drainage within the site
area and floodplaln 1s provided by an extensive system of storm
drains, pumping stations, and ditches, which were constructed or
modified from existing natural drainage features for this purpose.

- 13 -
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depressed below ground surface except where affected by surface
structure or well pumpage. Groundwater levels are affected by flood
stages of the Mississippi River, an'" undergo Water- level f luctuations
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fall, when discharge from the groundwater reservoir by
evapotranspiration, groundwater run-off to streams, and pumping from
wells is greater than recharge. Recovery of water levels generally
occurs in the early winter when conditions are favorable for infil-
tration of rainfall to the water table. Water level recovery is
especially pronounced during the spring when the groundwater
reservoir receives most of Us annual recharge. Hater levels are
generally highest in May and lowest 1n December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region 1n 1900, R.J.
Schicht (Illinois State Water Survey, 1965) estimated the plezometHc
surface prior to heavy development In the area. Groundwater eleva-
tion was estimated to be about 420 feet near the bluffs to about 400
feet near the Mississippi River. The p1ezometrlc surface had an
average slope of about 3 feet per «1le and ranged from 6 feet per
mile in the Alton area to the north, to one foot per nlle in the Dupo
area to the south. The slop* of the plezometMc surface was greatest
near the bluffs and flatest near the Mississippi River. Groundwater
movement was generally directed to the west and south toward the
Mississippi River and other streams and lakes.

Groundwater movement In the shallow deposits throughout the study
area generally follow the land surface topography, with lateral
movement toward local discharge zones (wells and small streams), and
some movement Into the deeper unconsolldated aquifers. Groundwater
in the deeper unconsolldated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers 1n much the same direction as the
original streamflow, but at a much slower rate.

- 15 -
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recharge of the water table only captures a portion of the annual
precipitation. A major portion of the precipitation runs-off to
streams or 1$ lost by the evapotransporation process before it
reaches the aquifer. Nevertheless, precipitation is probably tne
most important recharge source for the study area as a whole, 'he
amount of surface recharge that reaches the saturation zone depends
upon many factors, including the character of the soil and other
materials above the water table, the topography, vegetal cover, 'and
use, soil moisture, depth to the water table, the intensity and
seasonal distribution of precipitation, and temperature. Because of
the low relief and limited runoff 1n the study area, and because the
upper silt and clay fill 1s not so Impermeable as to prevent
appreciable recharge, most of the precipitation either evaporates or
seeps Into the soil. Because of the extensive flood-control network
In the area, recharge fro* floodwaters provides a limited input to
the area. Based upon a modified font of the Oarcy equation, R.J.
Schlcht (196S) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. ml. for the study area.

Regional groundwater flow components to the vest and south provide
subsurface recharge to the study area. Schlcht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary 1s 329,000 god/ml.

The lowering of the water table as a result of groundwater
withdrawals 1n the study area has, in the past, established a
hydraulic gradient froa the Mississippi River toward the pumping
centers. This resulted 1n water percolation through the river bed
and Into the aquifer, producing Induced infiltration recharge.
Schlcht estimated the 1961 Induced Infiltration recharge volume for
the study area to be approximately 18.5 million gpd, or roughly 581,
of the 31.9 million gpd total being withdrawn. Hater withdrawal data
from 1980 for the study area and areas to the north Indicate that
total withdrawals amount to only 3.9 million gpd as compared to more
than 42 million gpd In 1961. Accordingly, for the study area, the
amount of current Induced Infiltration from the Mississippi is

C6R 051529
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SITE 6. ABANDONED LANDFILL

Site Description

Site G is a former subsurface/surface disposal area which occupies
approximately 4.5 acres 1n Sauget, Illinois. The si te is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cultivated field; and on the west by H1ese Engineering Company
property.

The surface of Site 3 1s Uttered with demolition debris and metal
wastes. Several snail pits have been observed In the northeast and
east-central portions of the site. 011y and tar-like wastes, along
with scattered corroded drums, are found 1n these areas. Addition-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the site. The western
portion of Site 6 1s marked by a mounded area with several corroded
drums protruding at the surface. A large depression Is found
Immediately south of the mounded area. This depression receives
surface runoff from a sizable area within the site. Also, exposed
debris Is present over most of the site. In areas where wastes are
not exposed, flyash and cinder material has been used as cover.

Site History and Previous Investigations

Examination of historical aerial photographs Indicates excavation at
Site 6 began sometime prior to 1950 and disposal operations were
Initiated shortly thereafter. No Information 1s available concerning
owners or operators for Site 6 at the time disposal was occurring.
The photographs suggest disposal activities at the site continued
until the early 1970s. Presently, Site G 1s Inactive, although
recent observations suggest that random dumping of various
non-chemical wastes continues.

Site G was previously studied by the Illinois EPA in 1980 and 1981 as

CER 051531
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at Site G from a pit in the northeast corner. Analyses of tnese
samples are presented in Table G-2. Elevated levels of heavy netals
were found in all samples, as were various organic contaminants.
PCBs were detected in sample WS-3, but not in the other two samples.
Sample w$-l showed the highest degree of organic contamination.
Organics detected in this sample include dimethyl phenantnrene,
phenyl indene, pyrene, trimethyl phenanthrene, and aliphatic
hydrocarbons.

Data from additional samples taken adjacent to Site G in Dead Creek
are addressed 1n the narrative for Cretk Sector B. Site G may be a
source of contamination 1n Dead Creek; however, since the hydrology
in the area 1s not well-defined, this cannot presently be
determined.

A geophysical Investigation, Including flux-gate nagnttometry and
electromagnetics (EM), was completed at Site G 1n December, 1985 as
part of the Dead Creek RI/FS project. A survey grid with dimensions
of 440 by 600 feet was laid out using a compass and tape measure.
Because of the large wount of scrap metal scattered about the
surface of Site G, Instruments were calibrated in off.site areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miami,
Florida.

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern portion of the site. Several
smaller anomalies were found to the north of the large depression in
tht souttMtst comer of Site G. Survey lines run south of the fill
area 1n a cultivated field showed no magnetic anomalies above
background conditions. The mounds 1n tht northwest corner of the
site showed smaller anomalies at tht surface and larger anomalies for
deeper readings. Indicating significant quantities of burled metals.

An EM survey was dont using tht same grid as for the magnetometer
investigation. Shallow soundings Indicated three areas showing
relatively high Intensity anomalies. These Include a 50 feet by 20

G-S
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feet area in the northeast corner, a 150 feet by 100 feet area in trie
east-central portion, and the entire mounded area along Me west
perimeter of the s i te. Deep soundings (approx imate ly 10 to 15 meters
in depth) indicated a significant anomaly covers <nost of trie northern
portion of the si te. Three negative anomalies were recoroed in trie
center of the fill area, possibly indicat ing higher, o f f - s c a l e
instrument readings or the presence of s ign i f icant ;uant- t ;es
non-conductive material such as concrete. The E* survey a l s o snowed
anomalies trending off-site in the northwest corner, indicat ing tie
possibil i ty that the actual filled area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activities proposed at Site S for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wells located on or near the site. A soil gas
monitoring survey 1s also scheduled for Site 6, and w i l l be conducted
in conjunction with ambient air monitoring at the site. Additional
Investigation 1s necessary to adequately characterize the site and to
provide an adequate data base for conducting the feasibility study.
Existing monitoring wells 1n the vicinity of the site need to be
refurbished prior to sampling. Additional wells need to be installed
around the site to determine if Site G 1s contributing to groundwater
pollution In the area. Additional borings and subsurface sampling
(alternatively excavation of test pits and sampling) in anomalous
areas encountered during the geophysical study would be needed to
provide additional Information concerning depth of f i l l , waste
characteristics, and past operation. This additional information
will allow more specific evaluation of remedial alternatives. The
hydrology of Site 6 In relation to Dead Creek also needs to be
assessed to determine if the site 1s a source of pollution observed
in the creek. This assessment would Include collecting the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations 1n the creek, and (3) Infiltration rates for the

CER
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

S i t e H is a former disposal area cover ing approximately f ive acres 'n
Sauget, I l l inois. The site is located immediately southwest of tne
intersection of Queeny Avenue and Falling Springs Road. Presently,
Si te H is an open f ield which has been covered, vegetated, and
graded. Several depression areas, capable of retaining rain water,
are also evident. Surface drainage is generally to the west;
although certain localized drainage is toward the aforementioned
depressions.

Site History and Previous Investigations

A review of historical aerial photographs Indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a 'Notification of Hazardous Waste Site Form" to
the U.S. EPA in 1981, Indicating below-ground drum disposal of
organics, Inorganics, and solvents. The notification listed the site
name as Sauget Monsanto Illinois Landfill, and Indicated that waste
disposal continued until 19S7. Site H 1s presently owned by James
Tolbird of Roger's Cartage Company. Photographs suggest the site
Initially operated as a sand and gravel borrow pit prior to disposal
activities.- The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construction of Queeny Avenue.

Previous Investigation of Site H 1s limited to review of historical
photographs and the Installation of one monitoring well downgradient
from the site. This well, 6110, was sampled 1n 1980 and 1981 as part
of lEPAs hydrogeologlcal Investigation. Analytical data for well
G110 1s shown 1n Tables B-6, B-7, and 8-8, presented In the Creek
Sector B portion of this report. Contaminants detected In G110
Include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel.

CfcR 051535
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SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I is an operating copper refining and tjbe manufacturing
f a c i l i t y covering approximately 55 acres in Sauget, I l l i n o i s . 'he
areas of interest for the Dead Creek Project at this facility ^nc'jde
a former sand and gravel pit which Mas subsequently f i l l e d with
unknown wastes, and a holding pond (Creek Sector A) which fomerly
served as head waters for Otad Creek. The Cerro Copper Products
property 1s bordered on the north by the Alton and Southern Railroad;
on the west by Illinois Route 3; on the south by Queeny Avenue; and
on the east by Falling Springs Road. The areas to b« investigated
encompass roughly the eastern one-third of the property. Presently,
the former gravel pit/fill area 1s covered and graded, and is used
for equipment storage.

Site History and Previous Investigation!

Cerro OtPasco Corporation of New York purchased the existing plant
and property west of Dead Creek 1n 1957 from the Lewln-Mathes
Corporation. Cerro Copper subsequently added property east of the
creek to their holdings 1n 1967. Examination of historical aerial
photographs Indicate subsurface disposal at Site I was discontinued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which 1s located across Queeny Avenue to the
south, constitute one large subsurface disposal area. Monsanto
company submitted a "Notification of Hazardous Waste Site1 form for
this landfill (Sauget Monsanto Illinois Landfill), indicating
disposal of organlcs, Inorganics, and solvents in drums. The years
of operation listed on the notification are 'unknown to 1957.'
Historical photographs suggest activity at the site began prior to
1937.

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970's, the culvert
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TABLE IA-1: ANALYSIS OF WATER SAMPLES '90M CRE'K SE"*"a
(COLLECTED 3Y IEPA)

SAMPLE 2ATE AND LOCA'ICN

PARAMETERS
A l k a l l n i ty
Ammonia
Arsenic
Barium
800-5
Boron
Cadmium
COO
Chloride
Chromium (Total)
Copper
Cyanide
Fluoride
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenols
Phosphorus
Potassium
R.O.E.
Selenium
Silver
Sodium
Sulfate
Z1nc
PCS (ppb)
Aliphatic hydrocarbons (ppb)

11/26/80 1/26/81
5503
127
0.2
0.058
1.2

630
0.2
0.36

33
0.61
4.5
.01

0.4
227
56
6.6
35.8
1.0
0.0016
4.2
1.4
6.9
0.02
1.9
4.3

361
0.002
0.24
19.7
90
30
22

23.000

5504 5501 55:2
110
1.0
0.025
0.7

158
0.3
0.19

1190
36
0.21
3.6
.01

0.7
260
28
2.8
28.7
0.67
0.0016
3.3
1.7
7.0
0.035
3.4
6.2

407

0.14
22.4
130
17
28 2.0

NOTES: All results 1n ppm unless otherwise noted
Blanks Indicate that parameter was not analyzed
- Indicates below detection limits
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site J consists of two pits and a surface disposal area utilized :y
an active steel foundry in the Village of Sauget, I l l i n o i s , 'he site
is bordered on the north by the Alton and Southern Railroad; on :ne
west by Monsanto Road; on the south by Little Avenue, and on tne east
by a Mobil Oil Tank Farm. The surface disposal area is defined by a
triangular portion of the property to the northeast of the plant
buildings. Generally, surface drainage in this area is directed
toward a ditch along the northern perimeter. However, several
scattered depression areas are also evident. Two unlined pits and
one concrete-lined surface Impoundment were observed at Site J, along
with an incinerator which 1s no longer in use (Figure J-l).

Site History and Previous Investigations

The pit located southeast of the plant building was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fill. The pit was subsequently filled with scrap
metal, demolition debris, and casting sand. No evidence has been
found suggesting disposal of hazardous materials 1n the borrow pit.
The other -unllned pit, located north of the plant building, was
excavated 1n approximately 1950 for the purpose of collecting and
settling baghouse dust from furnaces 1n the foundry. The dust is
blown Into this pit through underground piping, thus reducing the
chance for off-site migration of airborne partlculates. The adjacent
concrete Impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small Incinerator Is situated Immediately west of the former borrow
pit at Site J (Figure J-l). It has a stack approximately 15-18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The Incinerator was operated
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for 10-12 years following Its installation in 1970.

The surface disposal area covers approximately six acres to the
northeast of the plant ouildings. Sometime in tne Tiid-1970's,
Sterling Steel began to use this area for disposal of scent cast^g
sand, slag, scrap steel, and construction deoris. So inn'al
excavation Mas done in this area prior to disposal activities, ofer
than installing a drainage ditch along the northern perimeter. *"e
area is periodically graded, although several depressional areas are
evident. Several corroded drums, apparently containing only casting
sand and slag, were also observed during a recent visit to the site.

R. 0. Shive and Claudt Harrell began operations at Sterling Steel
Castings Company at Its present location 1n 1922. In 1982, St.
Louis Steel Company purchased the facility, and the name was changed
to Sterling Steel Foundry, Inc. Raw materials used in Sterling's
casting operations Included manganese, chromium, nickel, the
molybdenum, silicon, bentonlte, and water. Water 1s circulated from
furnaces and compressors to the aerated holding pond, and wastewater
1s directed to the Sauget Treatment Plant.

Site J has not been previously Investigated by IEPA. The site was
identified by Inspection of historical photographs, which indicate
possible disposal 1n the sand pits.

The original scop« of work for the Dead Creek Project, as stipulated
in the RfP, called for geophysical Investigations at Site J to
determine potential areas of drum disposal. Based on background
review and visual observation. It was determined that geophysical
surveys could not adequately define such locations 1n the originally
proposed surface disposal area. This 1s due to the high metal
content of the wastes 1n the area (casting sand, slag, scrap steel,
steel shot), which would result In the entire site appearing as one
large anomaly, thereby nuking 1t Impossible to differentiate drums
from other wastes.
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SITE K. FORMER SAM) PIT

SUe Description

Sits K is the location of a former sand pit for *nicn no f-
information could be located. The site is located ncrtn of
residential area on Queeny Avenue, and east of F a l l i n g Springs
in Sauget, I l l i n o i s (Figure K-l). Site K covers approximate'./ s-*
acres, and presently the property 1s unoccupied. Several trucics *un
the name M-T-S, Inc. (Sauget) on the doors were observed at tne sue
during preliminary reconnaissance, but there was no activity at tne
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Several trailer homes and houses are located within
100 feet of the site. The pit, which constitutes Site K. has been
filled and covered with soil and gravel, and the area has been graded
to the surrounding topography.

SUe History and Previous Investigation

Historical aerial photographs suggest possible waste disposal
operations at Site K. Excavation at the site began sometime in the
late 1940s. By 1955, the site was filled with unknown materials, and
a vegetation cover had started to develop. No buildings were
apparent at the site at the tine of the Initial excavation. After
the excavation was filled, the site remained unchanged until at least
1968. Photographs fro* 1973 again show an excavation, somewhat
larger than the first one, 1n the same location at Site K. This pit
contained water, as seen In photographs from 1973 and 1974, and a
building had been erected at the site sometime prior to 1973. NO
information has been located concerning operations at the site during
this tlM period. The second excavation was filled with unknown
materials by 1979, and the site has apparently remained generally
unchanged since that tine.

Previous Investigation of Site K has been United to a review of tne
historical photographs. No field Investigations have been conducted
at the site.

CER

£000500



Data Assessment and Recommendations

No sampling and/or analytical aata nas been developed to date f;r
Site K. Since other sand pits/disposal operations in the area have
shown significant contamination, it is entirely possible tnat
tie 3'sposal of hazardous materials did occur at this site. r - e l 3
activities scheduled for Site < consists of collecting tiree
subsurface soil samples and conducting soil gas and ambient r-
surveys. This sampling should be adequate to determine the presence
of wastes and also Indicate 1f further investigation is necessary.
If contamination 1s detected, additional attempts should be made to
locate information concerning past operations at the site.
A d d i t i o n a l subsurface soil sampling and Installation and sampling of
groundwater monitoring wells should then be carried out. If
contamination 1s detected, this added Investigation would be
essential in order to complete feasibility study activities. In
addition, depending upon subsurface conditions Identified, a
geophysical Investigation may be of value to delineate pit boundaries
as well as determine the presence of subsurface drum disposal.

CER 0515*3
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SITE L - OLD WAGGONER COHPANY IMPOUNDMENT

Site Description

Site L is tne location of a former surface impoundment used 3y tie
Harold Waggoner Company to dispose of *asn water from a :-.,<:<
cleaning operation. The impoundment was situated approximate!/ 250
feet soutn of the present Metro Construction Company buil d ' n g , and
approximately 125 feet east of Dead Creek (Figure L-l). 'he s-te -s
now covered with black cinders, and is used by Metro Construction
Company for equipment storage. Several rows of heavy equipment are
presently stored in the immediate area of the former impoundment.
This equipment should be moved prior to any field activities.

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner,
specialized in hauling Industrial wastes for companies in the St.
Louis/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when h« sold the operation to Ruan Trucking Company.
Prior to 1971. Wagon ner reportedly discharged wash water from truck
cleaning operations directly to Dead Creek. In August 1971, tne IEPA
ordered Waggoner to cease discharging wastes to the creek. Subse-
quently, a pit was excavated for the purpose of storing wash waters,
and the pit was used by Waggoner until 1974. Based on a review of
historical photographs, the dimensions of this pit were determined to
be roughly 70 feet by ISO feet. Ruan Trucking reportedly continued
this practice of wish water storage until 1978. The property was
then leased, and later purchased, by Tony lechner of Metro
Construction Company.

The IEPA calculated a rough estimate of the quantity of wash water
disposed of 1n the Impoundment between 1971 and 1978. This estimated
volume, 164,000 gallons, 1s based on the assumption that Ruan
Trucking operated at the same volume as Waggoner. The estimate is
useful as a starting point for further calculations concerning
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expected leachate migration rates and plume characteristics in :n«
ground water aquifer. It should be noted tnat the 'mpoundment «as
not lined, and the base consisted of medium to coarse grained sands.

Site I was identified in the IEPA St. John Report as a source of sot.n
ground water and surface water contamination in tne area, "he !E:A
study included collecting several soil/sediment samples and ore
groundwater sample from areas downgradient of Site I. Results 'r-m
analyses of sediment samples are presented in Table 3-1, located in
the Creek Sector 3 portion of this report. Results from the analyses
of groundwater samples from the monitoring well downgradient of
Site L (well G109) are included in Tables B-6, 8-7, and 3-3 (Creek
Sector 8).

Monitoring wtll 6109, located approximately 100 feet west of the
former impoundment, was found to bt the most polluted well during
lEPA's preliminary Investigation. Also, during the Installation of
G109, drillers becaM nauseous from fumes at the wtll location.
I n i t i a l sampling conducttd by IEPA on October 23, 1980 Indicated the
presence of chlorophtnol, phenol, and cyclohtxanone, along with
relatively high levels of heavy metals (Table B-6). Analyses from
subsequent sampling events did not show organic contaminants, other
than phenol. Arsenic, cadmium, copper, nickel, and phosphorus were
detected at quantities significantly above lEPA's water quality
standards. Othtr IEPA monitoring wtlls adjacent to the creek showed
concentrations of thtse contaminants at least an ordtr of magnitude
(10 times) Itss than thost found In 6109. No other likely sources of
contamination art known to exist 1n the Immediate area. In view of
thest points, 1t Is likely that contaminants found in well G109 are
attrlbutablt to the former disposal Impoundment (Site L).

Surface soil samples collected in the vicinity of Site L during the
IEPA study Include X106, X120, and X12S (Figure L-l). Samples X106
and X12S were taken from the creek bed, and X120 was taken from
surface soil east of the creek 1n the general v i c i n i t y of the
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Data Assessment and Recommendations

Investigations planned for S i t e l during tne SI include suosjr 'ace
soi l sampling and soil gas monitoring. Ambient air monitor ing * < ' }
a lso be conducted as for all s i tes in the project.

Further activit ies necessary to provide adequate aata far tie
feasibility study should include installation and sampling of 3 to 4
monitoring wel ls , and collecting additional subsurface soi l samp'es.
Subsurface soil sampling Mould be done in conjunction «itn we l l
installation, and would provide additional data concerning migration
of contaminants. The hydrology of the area also needs to be assessed
to determine the Interaction, if any, between the ground water and
the creek.

Preliminary geophysical Investigations and subsequent acquisition of
historical aerial photographs Indicate the likely presence of waste
residues extending to the farmland to tht south of Site L. Accord-
ingly, additional surveys should be conducted south of the area
initially surveyed. Additional geophysical investigations would
al low better definition of the Impoundment boundaries and also aid in
delineating off-site migration of contaminants.

CER 0515*6
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SITE N. HALL CONSTRUCTION PIT

Sitt Description

Site M is a sand pit excavated by the H.H. Hall Construction Company
in the mid to late 1940's. The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane ;n
Cahokia, Illinois (Figure M-l). The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M is enclosed by a
chain link fence, which also surrounds Creek Sector 8. A small
residential area 1s located just east of the pit on Walnut Street,
which earlier served as an access road to Site M. The pit was
excavated prior to any residential development on this street.
Observations suggest that the pit 1s apparently Isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs Indicate that a small break 1n the
southern part of the embankment my allow flow between the creek and
Site M. This possibility 1s supported by past IEPA Inspections
Indicating discoloration In the pit similar to that observed in Dead
Creek.

Site History and Previous Investigations

No Information Is available on file concerning waste disposal
activities at Site M. It Is possible that disposal did occur,
since access to the pit remained unrestricted until a snow fence was
erected In 1980. From review of historical aerial photographs, it is
evident that «1nor changes 1n the dimensions of the pit have occurred.
This could be an Indication of filling around the perimeter of the pit.
IEPA and the Cahokla Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water Into basements and problems associated with well water used to
water gardens and lawns.

CfcR 0515*7
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hydrogeological study conducted in 1980. In addition, one sample of
basement seepage from a home on walnut Street near Site H «as
collected. Analytical results of these samples are presented m
Table B-9, located in the Creek Sector 9 portion of the report, "he
results show concentrations of copper, manganese, and phosphorus
aoove the state's water quality standards in one or more wells as
«ell as in tne basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented in Table M-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs (0.9 to 4.4 ppb) were found 1n both samples. The sediment
samples, however, did show fairly high levels of several
contaminants, Including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs. In general, the samples closer to the break In the
embankment separating Site M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found In the closest monitoring wells, the IEPA study
concluded that there 1s no hydrologlca! connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted 1n 1980 showed significant contamination at
Site M and Identified specific waste types present. Investigation of
Site M for the Dead Creek Project Includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring w i l l also be conducted at Site M. This sampling program
w i l l not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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extent of vert ical migration of contaminants that has occurred. .'i
addition, several borings should be completed around the perime:ar of
the pit, Including the embankment between the pit and the creek. '.'
*ould also be necessary to verify that there is 10 h y a r o . o g - c a l
connect ion between the water in the pit and the ground water aquifer.
Th is would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. 'hese
act iv i t ies would provide the information necessary to proceed w i t h a
v iable remedial program.
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SITE N - H.H. HALL CONSTRUCTION CO.

Site Description

Site N is an operations and equipment storage f a c i l i t y *or tne -*. ->.
- a l l Construction Company of East St. Louis, "he site ^s 'seated -n
a residential/commercial neighborhood in t.ne town of CancKia,
Illinois. Site N is bordered on the north by residential 3roDerty
along Judith Lane; on the west by Dead Creek; on the soutn :/
residential property along Edwards Street, and on the east by F a l l i n g
Springs Road. The entire facility covers approximately 23 acres.
Access to the site 1s restricted by a chain link fence.

Site History and Previous Investigation

Historical photographs Indicate that a borrow pit existed at the
facility which nay have bt«n used for wastt disposal. The borrow
pit, located 1n tht southwest corntr adjacent to Dead Creek, is
roughly 4-5 acres 1n size (Figure N-l). No file Information has been
located concerning wastt disposal at Site N. Tht pit has been f i l l e d
and covered.

Historical photographs Indicate that excavation at Site N began
sometime prior to 1950. Tht presence of water In the pit was
displayed 1n photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company officials were
recently contacted In an attempt to gathtr further Information about
tht sltt. Apparently tht pit was excavated in tht latt 1940's as a
borrow pit for road construction materials. According to tne
officials contacted, concrttt rubble and other demolition debris are
tht only wastts disposed of In tht pit by Hall Construction. The
area 1s presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N. it should
not bt overlooked as a possible source of contamination 1n the area.
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The site is located adjacent to Creek Sector : of 3ei(j c.-eek, «n-cn
has shown elevated levels of several contaminants, incljding =C3s.
At this time, it cannot be determined if the contamination 'n :ree<
Sector C is the result of flow from the heavily-contaminateo Cree<
Sector B, or the result of other jnknown sources. It 's also not
known if access to Site N has always been restricted. iccori"->gly,
the possibility exists that other parties may have used the pit for
disposal.

Data Assessment and Recommendations

No sampling or field investigation data 1s presently available for
Site N. Field activities scheduled at Site N during the Dead Creek
Project Include collecting three surface and two subsurface soil
samples. In addition, a soil gas survey and ambient air monitoring
will bt conducted at tht site. .These Investigations should bt
adequate to characterize tht types of wastes present. The results of
this sampling should also Indicate 1f further investigation of the
site 1s warranted.

If contamination 1s Identified at tht site, additional subsurface
soil sampling and Installation and sampling of groundwater monitoring
wells should bt carried out. This added investigation would be
essential to complete feasibility study activities. In addition,
depending upon subsurface conditions identified, a geophysical
Investigation may bt of valut to delineate pit boundaries and
determine tht presence of subsurface drum disposal. The hydrology of
tht crttk In relation to tht site should also be assessed to
determine tht potential for discharge from the pit to the creek.
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SITE 0 - SAU6ET WASTE MATER TREATMENT PLANT

Site Description

Site 0 is trie Sauget Waste Water Treatment Plant and r«',jtea
prooerty, located on Mobile Avenue in Sauget, I l l i n o i s . *he 3rocerty
covers approximately 45 acres in a heavily industrialized area, 'he
site consists of a series of four inactive sludge dewatenng lagoons
and a separate area of contamination. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
buildings, and the Identified contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on Me
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been In operation In some form since
approximately 1952. The plant primarily treats effluent from area
industries, but also provides treatment for the entire Vil l a g e of
Sauget. Approximately ten million gallons per day (MGD) of waste
water Is treated at this facility, of which over 95 percent is from
industrial sources. Area Industries served by the Sauget Treatment
Plant Include Monsanto Chemical, Cerro Copper, Sterling Steel
Foundry, Amax Zinc, Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant 1s directed to a National Pollutant
Discharge Elimination System (NPOES) permitted discharge point in the
Mississippi River.

The treatment plant has a long history of NPOES permit violations,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
tions exceeding permit limits on several occasions. A USE PA study
conducted In 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pollutants
annually to the Mississippi River. Since operations began, the plant
has undergone several modifications and upgrades. Increasing both
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TABLE 0-1: IDENTIFIED ORGANIC CCMPC^NOS IN
SAMPLES FROM TRENCH E X C A V A T I O N
AT SITE 0 (COLLECTED JL'Lr 20, 1934
3Y RUSSELL AND AXON, I ,SC.)a

SAMPLE LOCATIONS

PARAMETERS
2,4-ufchlorophenoT
Pentachlorophenol
2,4,6-TMchlorophenol
Crysene
Benzo-k -F1 uor anthent
B1s(2-Ethylhexyl) Phthalate
1,2-Chlorobenzene
1,4-OlchTorobenzene
01 -Butyl Phthalate
Phcnanthrtnt
Pyr«n«
1,2,4-THchlorobtnztnt
PCBs
Benzo(a)Pyrtnt

SAMPLE 1
50.1

3,600
39.3

123
15.9
10.9

100
102

65.3
*
4.2

SAMPLE 2

159

2.2
0.45

12.2
8.01
S.06
1.6
2.1
1.6
•
1.0

3LANK

0.098

0.1

NOTE: All results In ppa.
Blanks Indicate compound not detected.
* Identified, but values cannot be verified,
a Analysis perfonwd by Envlrodyne Engineers, Inc. (EEI]

St. Louis, NO.
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TABLE 0-3: ANALYTICAL SESUL'S ^CR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12. 1983 BY IEPA AND EEi )

PARAMETERS
SAMPLE NO. (Depth)

7A (0"- 6")
78 (8" - 16')
3A (0" - 6")
88 (6" - 12)
8C (13" - 18")
80 (18" - 25')
80 (18" - 25")
9A (0" - 6")
98 (6" - 12")
9C (14" - 21")
90 (22" - 28")
10A
10B
11A (0- - 6")
118 (S" - 18")
12 (10" - 19')
13A (0" - 7")
138 (7- - 18")
14 (0" - 6")

15 (0" - 16")
16 (0" - 18")

TCOO - IEPA*

1.3
77
*

1.3*

0.92
12*

*
*

13
25

TCOO - EEI

44
Inttrferences
19
37
56

13

13
170

COMMENTS

Duplicate

Control Sample
Control Sample

Composite of soil
samples

NOTE; All results In ng/g (ppb).
—— Blanks IndlcaU b«iow detection limits.

* Sample not collected by IEPA.
a Huflton Raltech, Inc. performed TCOO analysis for IEPA.
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Data Assessment and Recommendations

Based on the information outlined afiove, tnere is significant ana
widespread contamination in the area of the Sauget Treatment Plant.
Additional information is available from Russell and Axon, inc., and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A signi'cant
amount of analytical data has been generated for the contaminated
area west of the treatment plant. However, the horizontal ma
vertical extent of contamination has not been assessed. Similarly,
very little data 1s available with respect to the former sludge
lagoons which would be useful in proposing remedial alteratives.

The present scoot of work for this project Includes only collecting
and cataloging all data pertaining to Site 0. Wastes have been
characterized In the area west of tht treatment plant, and two major
contaminants havt been Identified to a depth of 28 Inches in this
area. Data Is also available fro» samples taken 1n the vicinity of
the former sludge lagoons which provides an Indication of possible
waste types present 1n the lagoons. Tne approximate boundaries of
the lagoons can be determined based on a review of historical aerial
photographs. Tht data generated to date for Site 0 Indicates that
further field Investigation 1s warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to bt accurately defined. In
addition, slnct tht sludge lagoons are not lined, and may have been
excavated Into tht Henry Formation aquifer, a strong possibility for
ground water contamination exists.

For tht former sludge lagoons, 1t 1s recommended that soil borings be
completed Into tht lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should bt located so as to provide Intersecting cross sections for
mapping purposes, and should cover tht entire lagoon area. Samples
should be composited for ten foot Intervals for each boring and
analyzed for all hazard substance 11st (HSL) compounds. These
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SITE f - SAUSrr/MONSAJlTO LANDFILL

Site Description

S i te P Is an inactive, lEPA-permitted landfi l l covering approximately
20 acres in Sauget, Illinois (Figure P-l). The s i te is bordered on
the west by the Illinois Central Gulf Railroad; on the south 5y
Monsanto Avenue, and on the east by the Terminal Rai l road Assoc ia t ion
railroad. The two railroads converge to delineate the norm
boundary. Generally, the geology at the site consists of s i l ty sand,
underlain by fine grained to silty clay, followed by fine to coarse
grained sands down to the bedrock. Surface drainage Is to the
south-central portion of the site, which was not 1andf111ed due to
the presence of a potable water line In this area. A depression area
is also found along the east perlMter, adjacent to the Terminal
Railroad. Surface drainage will not leave the site due to tht
presence of railroad embankments along tht perimeter and tht
depression In tht central portion of tht site.

Site History and Prtvlom Investigations

Sauget and Company entered Into a least agreement with the Union
Electric Company 1n St. Louis to operate a waste disposal facility in
1972. In January 1973, IEPA Issued an operating permit to Sauget and
Company to accept only non-cht»1cal waste fro* Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit 1n 1974 which allowed acceptance of general waste and
dlatoMCtous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Corp.). Tht IEPA began conducting routine inspections of the
facility 1n 1974, at which tint no violations were evident. In
Octobtr 1975, an Inspector observed a small amount of yellowish,
tar-Hkt liquid In an area adjacent to stvtral crushed fiber druns
which were labelled "Monsanto ACL-85, Chlorine Composition.' Sauget
and Company and Monsanto were subsequently notified of this permit
violation, and tht Mtter was not further addressed. The site was
operated 1n general compliance until December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
(12-15 gallon) full of phosphorus oentasulfide (̂ Sj), i
flammable solid. Vonsanto *as required :o excavate and remove all of
this material from the site, and to discontinue disposal of any
chemical xastes or packagings.

"he IEPA became aware of another potential problem at this time,
specifically the use of a Southern Railway slag pile for intermediate
and final cover material. Analysis of this slag showed it to se
unsuitable as cover due to Its high permeability and heavy Tietal
content. Cinders were also used as cover material at Site P, and are
expected to pose the sane problems as the slag; that Is, increased
surface water infiltration and the resulting potential for leaching
heavy metals along with organic wastes Into the groundwater.

State Inspections 1n 1978 and 1979 Indicated unpermltted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material Is not known. According to the site operator at that time,
this material would occasionally Ignite when 1n contact with the
filter cake waste from Edwin Cooper.

An Illinois American Water Company distribution main was discovered
in 1980 during preparatory excavation on the southern portion of the
site. The south one-third of the property was purchased from
I l l i n o i s Central Gulf In 1971 by Paul Sauget. Following discovery of
the water line, Site Plans and permits were modified to include no
waste disposal within 100 feet of the line.

Review of available IEPA records indicates that the Edwin Cooper
filter cake 1s the only Industrial process waste that was reported to
have been disposed of at Site P. Records Indicate that approximately
117,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxldty results submitted m 1973.
Additional analytical data 1s available for a filter cake composite
sample from Edwin Cooper 1n 1979 which Indicates elevated levels of
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SITE Q - SAU6ET/SAUGET LANDFILL

Site Description

S i te Q is the Sauget/Sauget Landfil l, an ' nac t i ve «aste crs:osa"
f ac i l i t y operated by Sauget and Company between the years 1366 ard
1973. The site is approximately 90 acres in- s ize, inc luding a
southern extension, as delineated by the Alton and Southern R a i l r o a d
tracks (Figure Q-l). The site 1s located on east bank of tre
Mississippi River and is also on the river side of a U.S. Amy Cor:s
of Engineers flood control levee. Site Q 1s also situated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste disposal facility owned by the Monsanto Chemical
Company.

Site Q WAS operated without a permit from IEPA, although registration
with the Illinois Department of Public Health was obtained for the
north site In 1967, prior to the formation of the IEPA. The site is
presently covered with black cinders, which 1s an unsuitable cover
material due to Its high permeability. Site Q 1s presently owned by
the River port Terminal and Fleeting Company, and the property is
leased to the Plllsbury Company. Plllsbury operates a coal unloading
facility at the site.

Site History end Prtvlom Investgetlons

Disposal operations at Site Q began 1n approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the site In an area immediately south of
Monsanto'$ chemical dump. IEPA Inspections 1n the early 1970's
documented several violations of the Illinois Environmental
Protection Act, Including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of liquid chemical
wastes. Septic tank pump Ings were also accepted at the site from
approximately 1966 to 1972, and were apparently co-disposed with
general municipal refuse.
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in April, 1971, a compla^t *as f i led by IEPA against Sauget and
Company for the v io lat ions -nentioned afiove. "he company was ordered
to cease and desist open burning, accenting l iquid chemical «astes,
open dumping, and use of cinders and f lyash as cover nater ial . In
July, 1972, a smoldering underground f i re was ooserved ay I -?A
i nspec to rs at the site. The fire continued to smolder jntil Cctooer ,
1972 despite repeated attempts to extinguish it. Underground f i res
were a continuing problem, as documented by later IEPA inspection
reports. In the spring of 1973, flood waters from the Miss iss ipp i
River inundated Site Q. This condition persisted into the fa l l , and
operations at the site were discontinued. Exposed refuse was
observed being carried downstream 1n the river at that time.

Sauget and Company filed a permit application to IEPA 1n 1972 for a
proposed extension to the existing landfill. The proposed extension
was located south of the Alton and Southern railroad tracks, and will
be referred to as the south site. IEPA denied Issuance of a permit
for this extension several times, as Sauget and Company had filed
repeated applications. Although approval of the south site was never
Issued, disposal operations continued In this area.

In the early 1970's, IEPA collected several samples from Si te Q.
Approximate sample locations are shown In Figure Q-l. Analytical
data for samples collected from ponded water, leachate seeps, and
ground water are provided 1n Table Q-l. The first set of samples,
collected 1n October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals. Including copper, iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wells at Site Q. Information regarding
construction details for these wells has not been located. Sample
GW-1 showed trace levels of cadmium, silver, and phenols, while GW-2
showed very little evidence of contamination. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
April, 1973. Analytical results showed low levels of boron, cadmium,
copper, Iron, lead, manganese, mercury, nickel, and zinc in sample
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?-2 and/or P-3. Although the data from samples co l lec ted -n tie
early 1970's showed the aresence of several contaminants , -lost
notably phenol and heavy metals, no c o n c l u s i v e ev idence of
contamination at Si te Q was obtained.

I -PA co l lected samples from leachate seeps along the M I S S I S S ^ D D I
Siver in October, 1981 and again in September, 1983. The l o c a t i o n s
of these samples are shown in Figure Q-l, and analytical resu l ts ire
presented in Table Q-2. Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, nanaganese, and
phosphorus in both samples. Additionally, low levels of phenols and
PCBs were detected in the samples. The samples collected in
September, 1983 show very similar results. Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earlier samples.

The cinders and flyash used as covtr materials at Site Q have been
tht subject of numerous Investigations and complaints by IEPA. In
addition, tht depth of final covtr his bttn deemed Inadequate, and
enforcement action Is ptndlng on this matter. The Illinois Pollution
Control Board Cast Number 77-84 was filed against Sauget and Company
and Paul Sauget In May, 1977. As a result of tht findings in this
case, a monetary ptnalty was Invoked, and Sauget and Company was
ordered to place two feet of suitable covtr material on the entire
site by February, 1981. Saugtt's failure to comply with these orders
led tht Illinois Attornty Stntral's office to flic a similar case.
Site Q has bttn a chronic enforcement problem, and recently Paul
Sauget was found 1n contempt of court for failure to comply with
court orders.

Laboratory tests run on tht dndtrs and flyash indicate permeability
values In tht rangt of 9 x 10'3 centimeters per second, which is
considered unsuitable by IEPA. In addition, metals analysis of the
covtr material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for Inorganic constituents.
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Samples were taken from pi les estimated to be 5 years old, 1 /ear
old, and fresh material to determine the types and q u a n t : t - e s of
contaminants being leached from this material at the s i t e
Analytical data for these samples are shown in Table Q-3 . Ana l /s 's
of the first set of samples (August, 1972) shows a d is t inct trend :f
trie more soluble compounds, such as calcium, sodium and aotassi jn,
being leached from t.ne fresh ash. However, the second set of
samples, collected in October 1972, does not show a similar trend.
The reasons for this discrepancy are not clear. The data in Table
Q-3 also shows that significant quantities of metals are contained -n
the ash, particularly for the material estimated to be five /ears
old.

lEPA's Notices of Violations concerning disposal of chemical wastes
at Site Q 1n early Inspections art supported by more recent informa-
tion. Notification of Hazardous Waste Site Fonts were submitted to
USEPA fro« thrtt companies for this sit*. These notifications
Indicate disposal of organic*. Inorganics, solvents, pesticides,
paint sludges, and unknown wastes at the site. In May, 1980 workers
uncovered burled dru»s and unknown wastes while excavating for
construction of a railroad spur on the property. Workers observed a
haze or smoke rising fro* the material after it was uncovered,
suggesting corrosive and/or reactive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper Indicating the location of burled drums containing
PCBs. The reporter's source of this Information 1s not known, nor
has the Information been verified to date.

As a result of the May. 1980 Incident In which burled drums -ere
unearthed, USEPA tasked Its FIT contractor (Ecology and Environment,
Inc.) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study Included a systematic geophysical
Investigation using EM, magnetometry, and ground penetrating radar
(GPR), followed by a drilling and sampling program to investigate
possible subsurface contamination. The Investigation was limited
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to the northern portion of :he s i te «nicn amounts to approx imate !y 2S
percent of the s i te area.

Techno$, Inc. of Miami, F 'or ida was contracted to perform :ne

geophysical invest igat ion. This invest igat ion «as completed
in Jane 1983. Resul ts of the geophysical invest igat ion ident i f ied
the probable limits of landfill ing and burial zones of r e ' a t i v e ' y
large concentrations of iron bearing materials such as drums or car
bodies. These iron bearing zones were found in several d i s t i nc t
locations in the north-central and western portions of the stjdy
area.

Following the geophysical investigation, a drilling/sampling program
was conducted to determine if subsurface soils were contaminated.
The program consisted of drilling 13 test borings through the
landfill, and collecting 35 soil samples for full priority pollutant
analysis, as designated by USEPA. Subsurface soil samples were
collected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2. Analytical data for the soil samples are shown
in Table Q-4, which consists of five pages. As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations 1n these samples. The sample analysis consisted of
testing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples.

Specifically, the data shoved that thirty-four organic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrations of
1000 ppm or greater. Compounds detected at concentrations of 1000
ppm or greater Include 2,4-d1ch1oropheno1, 1,2,4-trichlorobenzene,
1,4-dichlorobenzene, b1s(2-ethylhexyl) phthalate, toluene, o-xylene,
and PC8-1260. In addition, 2.3.7,8-TCOO was detected in two samples
(B48 and B88). Compounds detected 1n samples taken from Site Q
include many of the same compounds as detected In samples taken from
Site R, the Sauget Toxic Dump site. Contamination was detected
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cover material, and to provide an estimate of leachate p rcduc t -on .
The ground and surface hydrology should be assessed over a per-od cf
time sufficient to address seasonal f luc tuat ions . "his assessment
would provide data to detemine ground *ater d ischarge and recnar-e
in relation to the r iver. Addi t ional invest igat ion, if necessary,
«ould be proposed fol lowing the completion of these ac t i v i t i e s .
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Cump, an inactive industrial *aste
l a n d f i l l jsed by the Monsanto Chemical Company setween the years 1957
and 1977. Site R occupies approximately 36 acres adjacent to the
Mississippi River in Sauget, Illinois. The site is located
immediately west of Site Q, commonly known as the Sauget Landf i l l .
Site R is presently covered with a clay cap and vegetated, md
drainage is directed to ditches around the perimeter of the site. A
Monsanto feedstock tank farm is located adjacent to the site on the
northwest side.

Site History and Previous Investigation

Site R, also known as the Krummrlch Landfill, was operated by Sauget
and Company under contract with Monsanto. According to an Eckhardt
Report summary sheet submitted In 1979 by Monsanto, approximately
262,500 tons of liquid and solid Industrial wastes were disposed of
at Site R from Monsanto plants In Sauget and St. Louis. In 1981,
Monsanto submitted two Notification of Hazardous Haste Site Forms for
Site R to the USEPA. The Monsanto M.S. Krumnrich Plant (Sauget)
listed 290,000 cubic yards (c.y.) of organics. Inorganics, solvents,
pesticides, and heavy metals as having been disposed at Site R. The
Monsanto J. F. Quecny Plant (St. Louis) listed 6600 c.y. of the same
waste types as above. Both notifications also Indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA outllng waste types
and volumes disposed of at Site R for the years 1964 and 1972. Data
compiled from these reports are summarized In Table R-l. This
tabulation shows that the volume of wastes landfllled in 1972 was
significantly lower than that In 1968 This reduction reflects the
elimination of several major production operations at Monsanto's
Krummrlch Plant. By 1975, the majority of chemical waste disposal at
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Site R nad been terminated, as wastes *ere either lauded to :tier
disposal facilities or incinerated sn tie slant sits.

Very little information is available concerning a:s:osal act:vifes
at Site R srior to 1967. In March, 1967, Sauget and Ccmoany f i l e d an
asol'cation for registration to operate a refuse dissosal faci'"./ to
the I l l i n o i s Department of Public Health. Health Cepart-ent
inspection reports from 1967 indicate disposal of l i q u i d cnemica'
wastes and metal containers from Monsanto. Liquids were pumped f-sm
tank trucks and drums Into several pits around the site. Cinders
were used as Intermediate cover material.

In August, 1968, the Illinois Department of Public Health collected
five ground water samples from on-slte monitoring wells. The
locations of these wells are shown 1n Figure R-l, and analytical
results are presented in Table R-2. Phenols Mere detected in all
wells at concentrations ranging fro* 15 to 1220 ppb. Alkalinity and
total sol Ids xere also analyzed for, but no significant conclusions
can be made fro* the data for these parameters.

IEPA began making routine Inspections at Site R 1n 1971. Photographs
of the site at this time suggest that wastes Mere disposed of in
direct contact with the ground water. No segregation of l i q u i d
wastes Mas apparent In these photographs. IEPA collected another set
of samples from the monitoring wells 1n December, 1972. Analytical
data for these samples are shown 1n Table R-3. The results indicate
concentrations of Iron, zinc, and phenol above the State's water
quality standards. 011 was also detected 1n wells *M and MW-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were collected
from pits Identified as crystallization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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'ABLE R-2: ANALYSIS OF GROUND *ATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22, 1963 3Y
THE ILLINOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS

PARAMETERS

Total Solids (conductivity mhos)
Alkalinity (ppm)
Phenol (ppb)

MW-1

320
172
1220

MV-3

300
148
25

wy .4
280
156
20

MV-5

250
124
IS

MH-6

500
248
1200
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TABLE R-4: ANALYSIS OF SURFACE -AT-R
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
3Y IEPA)

SAMPLE LOCATIONS

PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC PCNO

Phenol 2800 50.000 2,000

NOTE: Results fn mg/1 (ppa).
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TABLE R-5: ANALYSIS OF GSOUNOWATES
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS

Iron
Manganese
Mercury (ppb)
Z1nc
Amnonla
Phenol (ppb)
BOO
COO

MW-1

6.8
0.35
0.4
1.9
1.6

150
31
51

MU-2

11
0.55

0.6
2.6
80
48
78

MW-4

0.8
0.05

0.7

1
16

*W-5

6.6
1.05
0.2
1.5
1.3

1
13

RANNEY WELL

1.9
0.92

0.98
7500
85
220

NOTE; All results 1n ppa unless noted otherwise.
—— Blanks Indicate below detection Halts.

R-9
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'ABLE R-7: ANALYSIS 3F SOUND W A T - 3 SAMP'£S
FROM SITE 3 (COLLECTED CC'C8ER~28 1975
3Y IEPA).

SAMPLE LOCATIONS

PARAMETERS
Ammonia
Arsenic
Sariun
Boron
Cadfflljn
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
on
Phenol
R.O.E.
Selenlji
Sulfate

RANNEY WELL

0.002
0.1
0.7

345
110

4.5
0.02
1.3

3
19

300
0.02

95

MW-2

0.1
0.9

210
200

0.02
13.4

0.2
0.3
6
1.1

920

6

MH-4

0.002
0.1
0.5

12
23
0.01
1.45
0.01
0.1
0.2
2
0.025

230

22

MH-5

0.2
0.2

16
20

11
0.04
0.7
0.1
3
0.013

200

15

NOTE; All results 1n mg/1, (ppa).
Blanks indlcatt not detected.
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wells were installed. The D'Appolon-a stjdy concluded :iat :.ie
landfill area consisted of 5 to 20 'aet of flyash, cinders, s i l t y
day, and unidentified *dste. The l a n d f i l l is jnderlain by aTjvium,
consisting of fine sands, silt, and clay ranging in thickness frcm 5
to 50 *eet. Field permeability tests snowed tnat alljvium -s 'air'y
permeable (1 x 10"̂  cm/sec) suggesting that silty sand -s :ie
•najor component of the alluvium. This finding is supported 3y :ne
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto filed closure documents to IEPA d e t a i l i n g a
closure plan for the $1tt. In general, the plan consisted of
specifications for the Installation of a drainage system and clay
cap, along with details for grading, seeding, and access restriction.
The Helmkamp Construction Company was retained to Implement the
closure plan. An IEPA Inspection report from October, 1979 indicated
that closure operations at Site R were complete, Including
Installation of a clay cap 3 to 6 feet 1n thickness. In February,
1980, Richard Slnlse, an Environmental Control Engineer for Monsanto,
filed an Affidavit of Closure for Site R.

IEPA personnel collected ground water samples from monitoring wells
Installed by O'Applonla 1n October, 1979 (Figure R-l). The samples
were analyzed for Inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for the*e samples are shown In Table R-9. Analysis showed the
presence of several organic contaminants 1n the wells. Both shallow
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found 1n all wells sampled. We l l
B-19S, located In the southeast portion of the site, also showed
chlorophenol, dlchlorobenzene, and dlphenyl ether at concentrations
ranging from 0.81 to 2.1 ppm. Iron, copper, and zinc exceeded water
quality standards 1n several wells. Another set of samples was
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collected by the IEPA from the O'Appolonia monitoring wells m «ar:i,
1981. These samples -ere analyzed specifically for :rgan-c
compounds. Analytical data 'or tnese samples are snown *i 'ao'e
3-10. Concentrations of organic contaminants were detected -n all
wells sampled. Chlorobenzene (130 to 3000 ppb) was detected in a1!
•ells, while biphenylamine, chlorophenol, dicnlorsoenzere, in<j
dicnloropnenol were seen in five or ,-nore wells.

In October, 1981, IEPA collected leachate and sediment samples at
Site R from an area adjacent to the Mississippi River, leachate and
sediment samples were collected from three locations where leachate
seeps were observed flowing from the landfill Into the river.
Analytical results for these samples are presented In Table R-ll, and
locations of the samples are shown In Figure R-l. The three water
samples showed contamination with a wide variety of organic
compounds. PC8s and chloroanllIne were detected in all sediment
samples. Other compounds detected In sediment samples included
2,4-d1chlorophenoxy-acet1c acid (2,4-0), chloronltrobenzene, dich-
loroanlUne, chlorophenol, b1phenyl-2-ol, and d1 chlorophenol. The
presence of 2,4-0 and chlorinated phenols In these samples suggested
that dloxln was also a potential contaminant at the site. The IEPA
subsequently requested assistance from USEPA In securing a laboratory
to perform dloxln analysis on leachate samples from Site R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc.)
collected leachate and sediment samples at three locations adjacent
to the river (Figure R-l). A total of eight samples plus three
blanks were collected. 01ox1n analysis was performed by the Brehm
Laboratory at WHght State University. Monsanto obtained split
samples and analyzed for chlorinated d1ben2o-p-d1ox1ns (CDOs), select
organlcs, and metals. The USEPA samples were analyzed for tetra
through octa COOs and dlbenzofurans (COFs), select organlcs, and
metals. Table R-12 provides an explanation and cross-reference for
samples collected by USEPA and Monsanto.

Analytical results for COOs and COFs In the USEPA leachate samples
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are shown in Table R-13. Tetra- and penta-C30s and C3FS -ere "ot
detected in any of the samples. -lowever, higher cn lor inated cro*ms
and furans (hexa through octa isomers) were detected in three of :ne
f i ve samples submitted far ana lys is . Concentrat ions of :nese
compounds ranged from 4.5 to 2593 parts per tril l ion f p o t ) . *he t«o
'enaining samples, S07 and R01, were water b lanks, and snowed -o
detectable CDOs or COFs. Monsanto also analyzed samples ^1 t^raugn
M05 for COOs, and results showed no detectable concentrat ions of
these compounds.

Inorganic data for tht leachate and sediment samples from Site R are
shown in Tables R-14 and R-15. In general, tht leachate samples did
not show significant Inorganic contamination, although concentrations
of chromium, copper, boron and Iron exceeded water quality standards
1n two or more samples. Cyanide was detected in several samples, but
was also found 1n tht blank. Therefore, the results for cyanide
should be considered unreliable. Data for tht sediment samples show
more substantial evidence of contamination. Elevated levels of
arsenic, chromium, copper, lead, and barium were found In several
samples. Identified organic compounds 1n leachate and sediment
samples are listed In Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrations
ranging from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters. Including chlorinated phenols,
chlorinated benzenes, chloroanl lines, and 2,4-0. As shown in Table
R-16, there Is a significant discrepancy In the Monsanto and USEPA
data for tht sediment samples. The values listed by Monsanto were
consistently and substantially higher than USEPA values. This nay be
explained by tht fact that USEPA's samples were Initially analyzed as
medium hazard samples. Because of the higher detection l imits
associated with this analysis, no contaminants were initially found.
USEPA subsequently decided to rerun the samples at lower detection
limits. It Is possible that tht Increased holding time and handling
of these samples were Instrumental 1n tht reduction of concentrations
of contaminants found.
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TA8LE R-I4: INORGANIC ANAL/SIS OF _£ACHAT?
SAMPLES -'CM SITE 3 (COLLECTED NGVEMBEa 12, 1931
3Y ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Seleniim
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Phosphorus
Sodium
Tin
Vanadium
Cyanide

SOI—— 034-
0.0002
0.03S

0.04

0.005
0.04

0.048

19.7
N/A

0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01a. 02

0.008
O.OM
0.086
0.073

0.155

0.216
26.8
0.5
18
368
0.03
25.5
43.2
6.27
0.53
0.9
40.4

0.18
N/A

001
3.031
0.0002
0.032

0.02

0.008

0.024

17.1
N/A

0.06
N/A
0.32
N/A
N/A
N/A

0.057

S03
0.015
0.0002
0.026

0.015

0.01

15.35
N/A

N/A
1.99

N/A
N/A
N/A

N/A

M03
0.325
0.0014

0.005
0.007
0.075
0.092

0.124

0.216
30.5
0.5
13.6
257
0.019
30.3
48.2
2.1
0.403
0.907
41.8

0.138
N/A

SOS
3.323
0.0008
0.031

0.02

0.01
0.049

21.6
N/A

0.63
N/A
5.4

N/A
N/A
N/A
0.02

N/A

«C5
lie?
3.C01

0.008
3.305
0.07
0.05

0.144

0.062
3.22
0.36
19.1

257
0.031
27.4
39.3
3.92
0.439
2.06
44.2
1.4
0.17

N/A

.- .

O.C1

0.31

N/A

N/A
O.C3
N/A
N/A
N/A

0.13

NOTE; All Results In ppm.
—— Blanks Indicate below detection limits.

N/A - Parameter not analyzed.
R01 1s a water blank.
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detected in monitoring wells and leachate samples *>-om Site * as they
relate to wastes reported by .Monsanto to have Seen disposed of it tie
site. Also included in tne analysis were cnemicals reported as aeing
-nanufactured at Monsanto's Krummrich Plant, as docjnented in tne 13/V
chemical inventory developed as a result of the 'oxic Sucstances
Control Act (TSCA) and the Federal Insecticide, 'ung:c'de, v*a
Rodenticide Act (FIFRA). The analysis revealed a hign degree of
association or correlation between chemicals detected in the sample,
and those reported to have been disposed of or manufactured ay
Monsanto. A summary of data from this USEPA analysis report is
presented in Table R-17.

In 1984, Monsanto contracted Straghty and Miller, Inc. to perform a
detailed hydrogeologlc Investigation 1n the Sauget area. Data from
this study, which Included tht Installation of approximately 60
monitoring wtlls, have not bttn made available.

Data Assessment and Recommendations

A great dtal of data has bttn developed to date for Site R. Organic
contaminants have bttn detected 1n both shallow and deep monitoring
wells on site, as wtll as In Itachatt seeps leaving the site.
Evidence of contamination has bttn observed to a depth of
approximately 60 feet In soil borings. A substantial listing of the
types and.quantities of chemical wastes disposed of at the site was
submitted to IEPA by Monsanto. In view of this Information the only
significant data gaps art: (1) specific delineation of contaminant
boundaries, and (2) determination of tht presence or absence of air
emissions from tht site. Because of tht permeable nature of the
subsurfact soils and tht characteristics of tht wastes present at
tht site, 1t Is likely that extensive migration of contaminants has
occurred.

Tht present scopt of work for tht Dead Creek Project includes
Installation and sampling of monitoring wtlls at Site R. Ambient air
monitoring will also bt conducted to determine to what extent, if
any, off-gassing of organic contaminants 1s occurring. Every effort

R-25 CE* 051580 K0005J8



snould be made by th IEPA to obtain data on, and gain access to, the
Monsanto w«11s installed by Geraghty and M i l l e r . Access to these
wells would likely eliminate the ieed for, or at 'east affect fe
location of, the monitoring wells to 2e installed Jurlng the 'ie'5
investigation of Site R. Pending the results of ground *ater
samQling, a more specific approach to delineating the extent of
contamination could be proposed. Samples should i n i t i a l l y 3e
collected from a minimum of 8 wells on Site S, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 snaK:*
wells. Possibilities for identifying plume characteristics include
conducting electromagenetic surveys (Including off site areas), and
soil gas monitoring. In any event, the lateral and vertical extent
of contanlnantlon must bt addressed prior to design of remedial
options.

CER 051561
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CREEK SECTOR 8 - DEAD CREEK

Sltt Description

Creek Sector 8 (CS-8) includes the portion of Dead Creek 'ying
between Queeny Avenue and Judith Lane in Sauget, I l l i n o i s . *nr»e
other sites in the Dead Creek Project are located adjacent to CS-3.
These include Site G to the northwest. Site I to the northeast, and
Site M to the southeast. All of these sites have been identified a:
one time or another as possible sources of pollution in CS-3.
Presently, CS-3 and Site M are enclosed by a chain link fence which »as
installed by the USEPA 1n 1982. The banks of the creek are heavily
vegetated, and debris 1s scattered throughout tht northern one-half of
CS-3. Culverts at Queeny Avenue and Judith Lant have been blocked in
order to prevent any release of contaminants to tht remainder of the
creek, although the adequacy of these blocks has been questioned
several times. Utter levels 1n tht creek vary substantially depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Sltt History and Previous Investigation*

The IEPA Initially becamt aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed tht crttk bed. In August, 1980, a 'oral
resident's dog died, apparently of chemical burns resulting from
contact with materials 1n tht ditch. Following this incident, the
IEPA conducted preliminary sampling to determine tht cause of these
problems 1n CS-8. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized tht Installation of fencing In order to prevent
public access to tht creek. In September 1980, the I l l i n o i s
Department of Transportation (IDOT) completed Installation of 7000
fett of snow ftnct with warning signs around CS-8 and Site M. The
IEPA subsequently ptrformtd a prt!1m1n«ry hydrogtological investi-
gation in tht area in an attempt to Identify tht sources of pollution
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invest igat ion. In general, inorganic analysis of these samples
indicated high levels Of several -ratals in comparison *ith oackground
conditions (Tab le 8-3, sample x!21).

Subsurface soil samples were also col lected Oy IEPA from one ' cca t ion
in tne northern portion of CS-8 during tne 1980 invest igafon.
Analyses of samples from boring P-l are included in Tab le 3-2.
Results indicated tne presence of PCBs to a depth of seven *eet, and
other organic contaminants to a depth of tnree feet. ?C3
concentrations ranged from 9,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-8,
which 1s common in riverine systems. The above data Indicate that
historical release(s) of contaminants to the northern portion of CS-8
did occur. Howtver, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-8 are
summarized 1n Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples xl07, xl22,
and x!27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x!22 also showed dlclorobenzene (0.35 ppm). This Mas the only
organic contaminant other than PCBs detected 1n samples from the
southern portion of CS-B. Several metals, Including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
Howtver, the metal concentrations were comparable to concentrations
detected In samples of sediment taken in the northern portion of
CS-8. All of the samples were collected from the creek bed adjacent
to, or downstream from Site N, which 1s an old sand pit excavated by
the H.H. Hall Construction Company 1n approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively

CER 051584
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TABLE B-3: ANALYSIS OF SOIL SAMPLES IN THE
SOUTHERN PORTION OF CREEK SECTOR B

(COLLECTED BV IEPA 9-8-80 THROUGH 10-25-80)

o
m
3D

SAMPLE LOCATIONS

PARAMETERS
ATunlnuB
Arsenic
Barlu*
Beryl tu*
Boron
Cadatui
Calclua
ChroatuB
Cobalt
Copper
Iron
Lead
Magnestu*
Manganese
Mercury
Nickel
Phosphorus
PotasstuB
Silver
SodtuB
StrontluB
Van ad I ui
Zinc
PCBs
Dichlorobeniene

x!07 ,

4.000
4.800

-
-
70

11.000
360
»

32.000
70.000
24.000
2.900
150
-

3.500
7.040
1.200

40
1.700
180
60

25.000
120
-

xlOB
8.000

44
3.800

-
-
-

10.000
300
30

31.000
58.000
2.000
3.900
150
1.7

3.000
-

1.500
-

900
200

-
22.000

-
-

x!09
9.100

25
1.600

-
-

200
24.000

20
7,700
75.000
1.700
3.600
300
3

900
-

1.700
-

900
130

-
27.000

-
-

xllO
7.000

67
4.300

-
-
40

16.000
140

-
22.000
67.000
2.000
4.100
200
3.3

1.900
-

1.300
-

700
160
70

25.000
-
-

Kill
8.000

80
1.800

-
-

100
13.000

50
-

15.000
68.000
2.000
4.000
160
3.2

2.000
-

1.600
-

1.000
160
100

47,000
-
-

xl!2
6.600

50
8.000

-
-

100
30.000

50
30

41.000
52.000
5.100
4.000
300
6

2.700
-

1.200
-

1.600
4 JO

-
52.000

-
-

xi2i

230
-
-
1

11.000

9
100

16.500
-

5.900
3/0

-
120

-
1.500

-
HO
3?
25
230

-
-

«122

5.500
2
-
35

15.000
50

~15
21.900
50.000
1.700
3.800
190
.

1JOO
-

960
30

630
190
45

19,900
540
0.35

*127

2.50
2
.

50
8.000
340
30

28.000
63.000
1.700
2.700
150
.

"4.700
1.000

40
/()(
130
45

2U.OOO
73
-

mcooen

NOTE. All results In pp»
Blanks Indicate that parameter not analyzed
- Indicates parameter is below detector limit



TABLE B-4: ORGANIC ANALYSIS OP SEDIMENT
SAMPLES ^OH OEAO CPEEK, SE'"3R 3
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED LO-2-30)

SAMPLE LOCATIONS
PARAMETERS

CHLOR08ENZENES:
Monochlorobenzene
p-Oichlorobenzene
o-Oichlorobenzene
Trichlorobenzenes
Tetrachlorobcnzenes
Pentacesorobenzent
Hexachlorobenzene
NUrochlorobenzenes

CHLOROPHENOLS:
o-Chlorophenol
p-Chlorophenol
2,4-01ch1orophenol
Pentachloropnenol

PHOSPHATE ESTERS:
01 butyl phtnyl Phosphite
Butyl dlphenyl Phosphate
Triphenyl Phosphate
2-Ethylhexyld1phenyl

Phosphate
Isodecyl dlphenyl Phosphate
T-Buty 1 pheny 1 d 1 phenyl

Phosphate
01-t-buty1phenyld1ph«ny1

Phosphate
Nonyl phenyl 01 phtnyl Phosphate
Curaylpftenyldlphenl Phosphate
PCBS (C12 tO Clj HOM1098)

SO-1 SD-2

(0.9)
370 (0.3)
80 (0.6)
85 1.6
6.1 2.4

1.2
120

3.7
6.6
1.2
130

330

2600

28

3.7

13,000 240

SO-3 a^nx*

(0.3)
(0.4)
1
(0.7)
(0.4)

(0.9)

1.3

(0.8)
(0.8)

2.2

45

NOTE; All values In ppa
—— *So11 blank collected frow Missouri Bottoms, St. Charles, Mo.

Blanks Indicate below detection Units
( ) Semi-quantitative values

8-9
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sampling of 12 nonitoring wells in addition to the 1980 soil/sediment
sampling described above. Residential wells were also sampled to
determine ground water quality in the area. Locations of IE'4
nonitorlng wells and residential «ell samples are shown -n
Figure 8-2. All IEPA wells were screened in the Henry Formation
sands, with screened interval elevations ranging between 366 and 4C2
feet Mean Sea Level. The hydraulic gradient in the vici n i t y of CS-3
is very flat, with ground water flow generally to the west toward the
Mississippi River.

Analytical data for three sets of samples fro* the IEPA monitoring
wells, corresponding to three sampling events 1n 1980 and 1981, are
presented in Tables B-6, 8-7, and 3-8. Well G10S can be considered a
background well due to its location upgradlent from the known
disposal areas around CS-B. Organic contaminants were consistently
found in wells 6107 and G112. These wells are 1n downgradient
monitoring positions for sites 6 and I respectively. Certain organic
contaminants were detected in yells 6102, 6109 and 6110 during the
initial sample event, but these wells did not show any of the
organlcs In subsequent samples. Well 6102 1s located immediately
west of the northern portion of CS-B, and near the southeast corner
of Site 6. Well 6109 1s located approximately 150 feet west of the
former Waggoner surface Impoundment (Site L). Well S110 is located
downgradient of Site H. PC8s were detected at one tine or another in
Wells 6101, 6102, 6104, 6106. 6107, 6110, and. 6112. Of these, only
G101 and 6102 showed PC8s in all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells indicate
several parameters at concentrations above background (G108) a/id
water quality standards. Standards for Iron, manganese, and
phosphorus were exceeded 1n samples from the background well.
Barium, cadmium and lead were detected at concentrations exceeding
standards 1n one or more well(s). In general, wells 6109, G110, and
6112 showed the most significant Inorganic contamination. when
compared with data for other wells, 6109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for G109
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TABLE 8-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED 3Y [£PA

SAMPLE DATES AND LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Z1nc
PCBs
Chlordane (ppb)

9/16/80
5501

——— 01308 ——
0.2
0.28

0.02
4.6

33
1.02

6.6

21
0.85
•

9/16/80
S50Z— OB —
0.16
0.27

19

39
1.26

5.7

24

•

9/16/80
"5303— on —
0.39
0.25

17.7

36
0.79

4.5

12
0.18

9/23/80
G504

0.05
0.58

0.06
0.73

30
0.65
0.0001
0.02
0.02
6

26
0.8

5/8/83
3505
3.01
0.4
0.4

0.01
26

35.3
1.3

0.62
6.2

15.2

i/s.:7
< Jw .
W • » •

a! 3

O.C3
31
O.C3
54
1.49

0.1
1.2
6.4

19
0.7

0.13

NOTE: All results In ppm unless otherwise noted
—— Blanks indicate below detection limit

• Indicates parameter not analyzed
Sample x301 was collected from basement seepage
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A USEPA Field Investigation Team (FIT) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
involved the use of an organic vapor analyzer (OVA), an ,-NU
photoionlzer, and Orager detector tubes for pnosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors «ere present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek 3ed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm aoove
background. The survey crew also observed a 3-inch effluent pipeline
adjacent to tht formtr Waggoner Building which was discharging a
small stream of oily liquid. OVA and HNU readings were taken
approximately 6 inches from tht surface where this liquid had pooled.
The OVA showed concentrations up to 350 ppm, and tht HNU showed
concentrations ranging from 400 to 900 ppm 1n this area. Phosgene
gas was not detected In any area using tht Oragtr tubts.

HRS scores have been calculated on two stparatt occasions for Dead
Cretk. Tht crttk was first scored In July, 1982, by Ecology &
Environment, Inc., with a final migration scort of 18.48. Tht site
was again scored In March, 198S by IEPA In an attempt to Increase the
previous scort. lEPAs assessment ltd to a final scort of 29.23,
however, this scort has not bttn finalized by USEPA. Route scores
for tht 1982 assessment were as follows: ground water 4.24, surface
water 7.55, and air 30.77. Corresponding route scores in the 198S
assessment were 5.65, 10.07, and 49.23. Observed releases were used
for all route scores 1n both tht 1982 and tht 1985 scoring packages.
Tht only difference In tht assessments was In tht value assigned for
wastt quantity 1n tht thrtt routes. Tht 1982 packagt listed waste
quantity as unknown (assigned value - 0), while IEPA calculated an
approximate volumt of wastt based on sample results and visual
observations.

A significant amount of data has bttn dtveloptd showing a wide range
of contaminants 1n and around CS-8. Rtvlew of existing file data
Indicates numerous possible sourcts of contamination 1n tht area.

CEft 051592
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sediment and subsurface soil samples from several 'oca t ions -n tie
creek bed and along the banks, ''he hydrology of tne area has 10:
been well-defined and should be addressed farther. It nas not :een
established whether the ground *ater d ischarges to Cead Creek or :-e
creek acts as a recharge conduit for the Henry Fomation aquifer. ;f
discnarge to the creek is occurring, the subsurface d i s p o s a ' jreas
( S i t e s H and I in particular) -nay be major contr ibutors to tne
contamination of the creek.

Accordingly, existing IEPA monitoring wel ls on both sides of tne
creek should be redeveloped to allow for accurate water level
measurements. This, 1n conjunction with detailed surveying of tne
creek bed and water levels in the creek, would allow adequate
assessment of the hydrology In the area. This would be best
accomplished using continuous-recording water level Instrumentation,
and should be continued over a period of tine sufficient to address
seasonal fluctuations. In addition, records of Industries 1n the
area should be thoroughly reviewed to establish a profile of possible
releases fro* each source.

CER 051593
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SECTORS C THROUGH F - DEAD CREEK

S1tt D«<cr1pt1on

Creek Sectors C through F include the entire 'engtn of :ead Cree<
south of Judith Lane. This portion of the creek flows south-southwest
through the Village of Cahokia prior to discharge into the 'rairia
DuPont floodway. The floodway subsequently discharges into the
Cahokia Chute of the Mississippi River. The creek is somewhat «ider
through these sectors than in sectors A and 8, and is not as heavily
vegetated as Sector B. Creek Sectors C through F are delineated as
follows: CS-C- Judith Lane to Cahokia Street, CS-0 - Cahokia Street
to Jerome Street, CS-E - Jerome Street to the Intersection of State
Route 3 and State Route 157, CS-F - intersection (as above) to the
discharge point in the old Prairie OuPont Creek.

Site History and Previous Investigation*

There are no known discharges to Dead Creek south of Judith Lane,
although several apparent discharge pipes have been observed during
preliminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C. Land use 1n the vicinity of Sectors C through F is resi-
dential/commercial for the most part. The creek flows underground
through a culvert In the southern part of CS-E near Parks College.
Although the Culvert under Judith Lane has reportedly been blocked,
flow e»enat1ng fro* the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Preliminary Hydrogeological
Study conducted 1n 1980. Locations of these samples are shown in
Figure C-l, and analytical data Is presented In Table C-l. The water
samples showed very little evidence of contamination, although
concentrations of copper exceeded the lEPA's water quality
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TABLE C-l: ANALYSIS OF SURFACE UATEH AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

rn w<ooo
C/l
Cl
CJ

SAMPLE LOCATIONS

PARAMETERS

Arsenic
Bartia
Beryl IUB
Boron
CadBtu*
Calclu*
ChroaluB
Cobalt
Copper
Iron
Lead
Magnesfu*
Manganese
Mercury
Nickel
Phosphorus
Potass I ua
Silver
Sodlua
Strontium
Vanadium
Zinc
PCB

5301

0.008
0.12

0.06

0.26
0.66

3
0.03

0.05
0.19
6.6

3
0.08

0.24

Water
S302

0.006
0.08

0.04

0.01

0.04
0.87

2
0.12

0.01
0.2
3.3

3
0.07

xlOl
12.000

26
1.300

24.000
400
40

15.000
57.000
800

7.100
600

1.2
2.000

2.400

800
100

12.000
0.12

Sedtaent
x!02

4.700
3
76
50

5.300
50
32

17.200
110.000
1.300
2.000
170

2.300
6.200
900
45

1.100
140
50

21.000
0.12

x!03

210

210.000
60
6

320
11.000

260
10.000

210

45
720

1.400
10
100
210
22
900
2.8

x!04

390
2

31

x!05

475

2
16.000 13.000

50
8 9

1.800 360
19.000 18.000

250 75
5.100
160

600
1.200
2.100

190
47
31

5.600
2

J.300
200

4,200
1.400

125
43
35
7UO

NOIL: All results in pp>.
Blanks indicate parameter not analyzed.
- Indicates below detect ion l i m i t s .



proposed provided assumptions regarding chemical prof i les are
However, in order to accurately est imate *aste quantities and ciefine
to wftat depth contamination nas occurred, a -nore detai led sampl ;pg
program Is necessary. Th's *culd include developing a jeoth p ro f i ' e
of chemical constituents in the creek sed. Cores should ae tanen
from upstream and downstream locations, w i th additional sampl ing at
point sources as necessary.
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APPENDIX 3

BORING LOGS AND HONITORING VEIL DATA
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Sit* 0««4 Cf»«k ltt»-t U *

]••*!• Dvatk tlotr Cauat CMacrlpttaa

I - I.S

l.S - S

4 - 7.S

I.S - 1»

11 - II. S

11. S - IS

11 - 17. S

It.S - 10

11 - 11. S

31.5 - IS

}4 - 17. S

11. S - 10

11 - 11. S

J-4-7

1-4-4

l-S-4

7-1-1

4-1-1

7-10-14

1-1-4

4-1-1

9-4-1

j-i-a

0-0-1

4-4-10

7-c-«

Cruak*4 liawatan* an4 travel an lurtae* - parmna; lot tat uai-ern.tr>

flU. eanalttint «( kroim-klaek «aa4y CLAT including a ititur* ->t «iph«.-
(la* t* e«*ri* ftaia iaa4. latf* *rav«l. an4 alac. Oty.

MMTB :«*aiacist at kc«v«-klack fri*«lly 1AMO iBclualaf <laf, teamed
aaf«r a«4 »««4 fr*4iicti. aa4 a idilta frivally lukituiea. Dry.

MMTS. laa>» a* •*•»•: *ltk awr« alaf ta4 aaMll (•••rleil k«a4a. Dry.

I4MTV - p««r r«««»«ry; ar«kakly aaaa aa ak««a.

WkflTV - aaaa aa ••>«»«. • *•«.

l*MTB c«aal*tlaf •( klack <ailf ftala*4) alu4t« Ilka aatarlal tacla4i>«

MkaTTfl. Sao« aa ak«»»: vltk krlck a>4 eaacrata (ra«B*ata. iaa4 «n4
fra««l. aa4 a«(t clay. Wat.

WMTC. Saaw aa ak«*«. Pill aatarial 41*««atlama t 11'.

11-11- Dark tray «ia« fcaia SM9. !••• klack atalnlaf. w«t.
11-11. S Dark tray ailty etAI. iialit.

Dark «ray allty C1AT. Nalat.

Dark «ray tc klack tlac «rala 1MA. Traca •( allt aa4 M41ua train IMIO.
•M.

Dark fray •*41«n t* «>ara* crala SAB*. ••«.

M«M aa •*•»«? vltk • traca «f aaall tra»«l. Wat.

t.e.«. t 11. s-

CER



lit*

••*!• o»ptk How cauat DaacrlftlM

1 - 2.S

1.5 - 1

4 - 7.S

«.S - It

11 - 12.1

1J.1 - IS

14 - 17.1

11.1 - 20

II - 21.1

21.1 - IS

2« - 27.1

21.1 - It

11 - 12.1

31.S - JS

1-1-2

1-4-4

j-a-2

11-11/1

2-2-2

14-7-4

8-1-2

7-a-li

4-4-1

1-9-1

f-7-1

11-11-11

1-10-U

Cruia*4 Uaattan* p«rkinc lot

rtU comlitlac «( bltck i«a4y CLAT taclu41ac. • aiitur* «( fln«-*.dlu.
fttia i«a4. «ip««lt. eta4«(i. t(t*«l. «a4 •!•«. Dry.

PILL - IIM tl ••«*•.

PIU eoailitia« •( bl*ck-*r*«« illty cut. Trie* •( fla« trtta >«a4 i la
•••Ml f V. lMlt>41a4 •••• •!•* ta4 »*«41 f*t\i€l»». Dry.

•la«k

«MTC - ••*•• r«(u««l

li«at »€•«• illty CIA> (t« fl la«
**a4. Dry.

• l«rt« *k«tnMti*a ia fill M

««aia«4 •l«4f*-llk* aa««rl«l. Ia«lu41a«
«ia4*tl, clay. *a4 «tala«4 *««4. w*t (vitkflM t« <••?•• «r«la

•ily

«M1I. f*a* •• •••*•: •itb *•!• <M«4 aatticl**.

«un - a««r r«««v«ry - ar«k«fely iaaw a«t«ri*l.

MMtf - •••• •• tfe«*«.

Pill 4ia«Mtia»*a f «v»r*a. 21.1'.

•lack (ttala«4> t«4 fray *SU. >M* vary fla* ftiia taM. v«t mttb

•cay <ia» tcala

Mew aa

•tay (la*

alack •«.

laa* aa a»av«.

IA*B. :at«ta«44iac •( flaar tilty f*a4 *a4 ee«ci*r i>n«
. 4 inck

CER 051625
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»ra]«ct »«B* Paa*] Cr««>
•r«)*«t fta. It, 1140
0«t»
rr*p«r*4 fty Tta Hai«y

o*ptii i e t i D*tcripti«a

ei-o

1O

PILL

•NOWN
SILTY CLAY

•MOWN ANO
QUAY FIN!
SANO

r-4/M-13
Lae>ti»n lit. ;

.ap at .nn«r C«»in«. 11**.
Drilling Pita f»n
Stii:»r J«try maa
Stt r t t Coaplttian Diet* I/
Typ* af Itf i«5U« 1-41~

/ I'

OnlliBf i l, «• ;. 3.

••!• Old*. I IB.
D«»t> 31.3 ft.
ia«l ler*«a Otta. ] in.

J«r««a tat«r«al it - il tt.
a.ai - nat

•all C*a*tni«ti*a:
Ptlt*r Pack at - >a ft.

:o - ij It. —
it. ta «urfic«

»*(§»* 4 •^••* •• wv • * v ' > v r w *•

Itatta Mtat (lav. m.7» oat* ____

Taat Data >-»-«•> "~"
•ftfra«Ul« C*a<iati«Hy 1.1 i ifem/tt
ot»ai »• • 7 .1__________

Ca«j«T"« lill ua4«a 4»m. • !<* r
Cl*ar ta rall*<»i«>

n** r»*
. *f

Oat*
1 * 1

f*r Hit c»a»«

ipllt *«avl*«

gtaoaf

T** 1
. ta«. t»c
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ioe.tion

Top at :.in«r -
Oril l i i i f f t r a ______
SriH«r :«frv Miaaon
ic irt t C3»r

i i « v . < : J . M

««tnod of a r i l l i

nu.
ot«a.

lertca Oita. J .n
Ser««« tntirvcl 3 } . 5 - n i f t .

t«ial««« n»«t a 31' Hoc
l . »4 t t .

••11

Filter »•«* 3 7 . 5 - 10 ft.
!••! 30 - :i ft.

ft. t«

It«tl« MBt«r !!•*. HT.I
lt«tic Mtcr «!•». III .SI Mt* l-il-IT

" *
**** —^—^————•r4r««ii< c*a*Mti*itr
ot««e •• • 1.4MMf ••

e«M. - i«14M uaBiia T«a». • l«» T
C1»«O. y«tl«»nfc

!••*!•• ?••••
••. •*

T«« 1 »•_
1 t t u a < "

Oat*
laa*l«r« I >, I'""7

i«4 t«r ML €«•»•

tyllt i«a«l«* T»« I »•_
». lac. t»r e»tro

- 17 .5 t»«t
.1 - IT. f»«t f » c M I L

g»a»«ua«<.
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;«fry

Stgrt t CoBfltti l/l t J/2,

3 3 / 4 ' : 3.

••!• Dt». _l in.
Mriafj

Ict*««
Scr*««
Itleku*

•11
filter ••«»

(title «»t«r !!•«.
St*tl* «itac

Oat*
Oat*

T**t oat*
«r«f*a
OtlMf

l«aa>l«* T«k*> Tag
a*. *|

oat* «*s*l*4
iaaalac* __
iaaylaa Malyf*4 f*r

f»llt laa»l**<«*illT*a I »•___
t*«tBi*at jy*c<r<ai. la«. tar c»rr»

C*«a>*t
it* »»•*'
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•LACK
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let*** tat*t*Bl It - II ft.
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Fr«)«et N«. tl 1140^
0«t* "~^~~^^~

•.aettlan lit* I

rr*par*4 »T Ti» Malty

a*ptn i f t i

:nn«f ;«nn* fit*. IA

D*iertptian

Typ«
3«t«« j

1-41

1 1 /4 ' I 3
«»ttcv

I. I in.

an4 Dlia.

to-mi Jcr*««
Scr***

FHt«f Mck

WA«Tt

L*«k ••.

ftatt* M*t«f »!•».
««t»c

T««*
T»«t

SILTV cunr
*•- Tak*a T*a

•a. •( laaflaa '
Tyyaa *l laaylaa _^^^

it* x

Data l*a»l*4
Saaplar* __

f»t

fyllt »aa»X*«n*tl)T«a » »*___
lacifiMit t»*raTU». lac. f«t ;«rr»

M.S

4r*ua4 •!•*. 40» . l«
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31 5 - JJ ; 4 - 7 - i )

J7 - 11.) 1-17-K
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C . O . I . « II. S'
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Sit* 9««« CC««> SU*-J J-l

I - J.S , 4-4-1

3.5 - }

« - t.t

11 - 11.S

11.S - IS

If - 17.S

II.S - 10

2-1-4

1-1-4

J-J-4

1-4-4

1-4-S

l-S-4

1-1-1

lltck fauadry lAJTO »a turfac*.

rtU> eaaiittta* «( bl«ck-d*rk bravn-ruit cal«r*d *«41ua it»in IAMO.
Trie* •« eru«a*«l lia«itaa* tad brick frtfMatt.

r*«>«irr •••< nu. t* 4*. n*a:
Trie* *f ria* «r*>* iui4.

*iitr eua. *«tti»4.

S«*M •• 4««**.

SM« •• «JMV*. sutler • If.

Uffet krcw illty SMB. !•«•••• •••*? SILT t* 11*.

•r««B »«ady SILT. i**t.

S«a» •• «*•»*.

Mrk ftiy ••••Y SILT. S«a* (ia« «r*la •••4. «*t.

(.0.1. • if
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9GSO003

.ct • •••e-i

•>•« ••*••.• •( Mtf

•a«*« *«TT"*t

Mtf

.01

•t

.CT • »•* 'lilt *»B»t BTIJft •«»

• l»

»«TJ

put putt Aipunej rao( • XV12 Aputf Auk «Jtp-*2lT« »e »UT»Ttue:

•>t)jni ge putt Ajpunej «9tTI

•-T-T

t-T-T

t-r-r

t-t-t

c-t-t

sr - s'tr

fit - Tt

or - C - I T

S'it - ft

tT - S'CT

ITT - TT

«T - S'l

I A - »

« - I'l

f r - T
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Jit* D««d Ct««ll Ht«-J J-J

••*!• 0*ata •!•« C«ua«

1 - l.S

J.» - 5

< - 7.}

1.5 - 10

11 - 11. S

11. S - IS

l< - 17. S

10.3 - 10

11. S - IS

4-S-*

.-,-14

1-1-1

1-1-1

1-1-1

1-1-1

1-1-0

l-S-7

4-7-10

foundry land an auctac*.

flU. eoniistiac »t black-dark brawn iaady CLAT. Trace «« avdma ^riin
• aad ffauadry) and brick (ra«Mati.

!••• a* *••*•. *u««r rcfuial at 5'. l^f«« okicructiaa •ncountar»d.
Havadl kotlM •' a*cta. C«atlatia> iaar>liaf.

rilfc e»a«ti«laaj •( black -dark krvwi aaadY CtAT. Tra«« •( aodlua traia
(•vadlry »»a4 aadl tlaf aatarial. L*«a« aad dry f 10*.

,« .. .*...

<aa* •• ••««•. Mvlit.

Saa* aa aka>*«. <*•«.

(aaw aa aa«*«. rill al*c*a«latMa 0 aa*r». 10'.

Or«Ma>-«;rar a*4iua ftalm SAflO. nat.

faaw aa afe««a. laaraaaad) eaaraa frala »aa4.

I. 0.0. ff IS*
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•t - fII
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ei - fi
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lit* 0««< Cf««> ltt«-« K-J

S*a*l« D*»ta llav C«v*t

t - 1 J i i.O-U-2!

J.) - J 1-4-1

« - 7.S

1.1 - 10

11 - 12.1

11.1 - 11

it - 17. S

11.1 - 20

1-2-2

2-2-1

3-1-4

!-«-•

2-4-4

10-11-14

fILt eoatiitinf «( ftravn-tray-olic* ian4y :LAT «ttn «cuan«a ..»«it3n«
. «ri*«l, aad brlek fti«a«at«. notit.

»«•• •• aa«v«.

Saa* (• •»•*•. Silty aa4 ««<t.

l»m» •• afe«««. ?(•<• «f a*«Uua fr*la («•<! «a«1 ia«ll trav*l. v«ry Mut

faa* at •*•**. Trie* •« <M«4 cai>«. Wit. Pill <i*«*atlau*i » asprat.
U'.

rtr» 4Brk frar-iray »«nr fiaa «r«la (AID. x»ll r*uB4*4 ta4 »«U a«rt*4.
ll««k att*«Ktaf • 11 1/4' 1-2*1. w»t.

iaaw •• •*•«•. Mt«r*l »!•«« at*iala«-

Saaa •• aa«*«. ci*aa«r. Wat.

(.0.1. f 20'

CER 0516*1



lit* o««< €*«•• lit»-« »«t ! K-l

i - i.J

15 - S

I.S - 19

U - 11.1

I I . 1 - IS

1* - 11.}

II. S - It

S-7-1J

t-l-t

1-1-1

i-a-i

1-1-2

4-10-5

1-1-4

riU. <on«iitin« •( ulty CLAI . !«•• i««U

rtu, etnintisf •« bleed i«*dr CUT vtttt (Mil «riv«l. i l t«
«•< eta4«r>.

c«ail«til« •( klcck clayey SAID. Tr«c» «f (Mil frir*l. w«t .

tnd :rjin.a

flU. ••••iiti«« •< ««rt »Uck itlty CIM. Tr««« •
«UM, (Mil «!•••!, *•« !!•••%••• fflfBMtl. ••«.

rill 4i«CMtl>1M« I ••»»•. l«. l*

Mt.

i.e.*. »
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lit* 1-t

]••*!• o«»tk • !•• covat

1 - 2 . 9

1.1 - 1

( - 7.1

1.1 - 19

11 - 11.1

11.1 - 11

14 - 1T.1

11.1 - It

4.4-7

4-4-1

,-,-«

1-2-1

1-1-1

1-1-1

MM

1-1-T

travel .

rill dlicentlnuet f lOfrai. 1>.

1-1.1 fretm tilty CLAT. leae iMll travel, .lout.

•rev* clayey »ltT- Little (ice traia aaa4. nelat.

>.M .. ......

laate «• atw*.. Very awttt.

left tray clayey IILT. Uttle (!•• trala a*a4. Vet.

O«.««l**al tkia •*••• ef «ray clayey allt. Meiat.

u... ,»r a~ ...i. «« »..

lea. ae afe**e. «•«.

I.O.S. f It-

C£R 051643

E000601



Sit* D*td Crt*k m*-L

01*v 0*tcripti«a

1 - 2.}

3.1 - »

( - 7.5

i.J - 10

tl - 12.1

13.» - IS

If - IT.S

II.} - 10

4-12-«0

l-i-7

2-1-1

«-7-l4

4-«-t

J-2-J

2-3-4

:-l Fill «a lurCte* - bite* eind»r§.

riLt eontlttint *( bliek ulty CLAT. Trtc* «< iMll travel <nd c a n e r t e *

Trtc* «( IMUFTU, e*ail«tla« •( 04 r< dark «r«r illty
brick fr«ca«ati. ••* *««4 ckli*.

flU, e«Mi*tiat •( black-frir «lltr CUT. Tree* «f *Mll ir«»»l tad »««d
eaia«. »«ry twitt. Sttlacd kltck.

Pill dltcfatlatttt f C.

f*(t crir *«nr •••4y JILT. *••• Cla« crtia ttad. »«ry avitt. Oltck
•ttiaia* tar*u«*«ut.

<«tM tl !•«*•.

LMIC kltck taatlr fltT. !••• (!•• frtla ttad. T*ry twitt.

bt«i« bltck (la* frtia *MB. «*tt.

it** ti t»*»*. Trie* •( tilt. v*t.

I. 0.0. f 20'.

CEft



Sit* 3««d gf»*> llt«-l »*rla*/V*U B*.

laaaU* 0»»l» •!» Out O**crlBCi«a

I - 2.S

).) - 1

t - 7.J

I.S - 10

li - 11.S

II .1 - IS

1< - 17.1

11 .1 - JO

J-J-I

J-4-4

l-J-»

J-J-»

1-1-10

1-2-4

3-1 Ilieli ciadcri riu.

PILL e«n«iitlnf «( i t l f t brcvn-^rty illty CLAT. Tr«e» it tint ?tnn
• •a4, iMll in»«l, <n4 brick (rtfm«ati.

PIU e*aBittia« •( ititf frty l i lty CUT. Uttl* iMll t r*v* l ; trio ?
fla* trii* ««a4. larf* fr«*«l, brlek frifa«at«. tad *««4 cft ipi . io i« t

fill <BV«r*atly 41«c*atlau«* f <Bfc«i. «'.

«-«.!
t.l-T.i

dark trir IXLT. ltata«4 kttck.
Br«<mi«fe fr«y *«ry •••«y »Itt. !••• (ia« land.

ftr». tr«y el«y«y JltT. l«a« krvvaiia it«iala«. Tttc* •( (la* «t«ia
N»itt.

rir« klick cl«y*y itLT. <••• clay. Uttl* fla« trila >«a4. v*ry **i<t.

rtr« Bl««k-ff«T »«a<r SIU. S*a« (la* frala iaa4. Uttl* clay. ««nc.

11-17 SaM •• •»•«•. Ml.
17-17.1 Slack lilty (An. w*c.

firm black (la* «r*ia SAID. «•!! (*rt*4. M*t .

I.O.I, f 21'

CER 051645

E000603



Sit* o««d Cr«*k Stt«-C S*(la*/W*ll •..

:tfA R«plic*««nt -«..

»••*!• 0»»ta Haw Out 0**cri»ti*>

1 - 2.S

3.J - J

« - 7.J

I.S • 10

11 - U.S

11.) - 11

11 - 17.1

lt.1 - 10

21 - 22. »

]].} ' 21

»-«-7

3-3-4

3-4-4

3-4-4

4-T-*

f-ll-U

•-14-34

•-11-1J

f-12-17

7-14-11

3-1 ' riU. eaniutifit »' black «ipn«lt <n4 :l«y.

fraa 2' Irawa <«ntfr HIT. (taut.

Iravn ««ndy JILT. Trie* of Mdiua fttta t«a4.

4 . 3-7 ICOVB illtr CtAT. Tr«e» •( fin* trim sand.
7-7.8 9r«y ftn« fr>ia 1MM. Trtc* •( tilt >a4 el«r-

tr«v»-«r«y (Mttl«4l el*y*r »IfcT. Trie* tf fla* friia i*a4. n*lit.

«r«y »«a*Y ttLT. w*t.

f«a» •• ••«••. Trie* »f fla* frala t**4.

Stiff «r»T •••«* IZLT. nim l«aia«t*4l »l*ak-«(«r l«r««lM-

«rar fi>« ff*i> SAI9. ••«.

t»m» •• ••«*•.

Dark fray fla* t* e*ati* tral> IA00. l*a>* felaek tttlaiaf. w*t.

I.O.S. « 21'

C£R 051646

EOOO604
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lit* p*«4 Cra*k llt*-» 1-1

••*!• o*fta

1 - 1.1

3 . 3 - 3

4 - 7.3

1.3 - 18

11 - 11.3

1J. S - IS

If - 17.3

11.3 - 19

11 - 12.3

13.3 - 23

If - 17.3

11.3 - 3*

31 - 31. J

3 3 . 3 - 33

34 - 37.3

31. S - «•

•-19-12

H

"

47-4-2

4-1.-,

1-4-4

7-11-12

1-12-14

f-ll-lS

•-11-13

1-12-11

,-14-21

7-*-ll

f-,-1.

12-17-29

1-1-12

3-1 CruiR*4 UMitan* (ill

1-2 «ru«k*« UM (til
1-2.3 flU. canaiitiac af laai* dark fray vary i«n*r SILT. Saaa ';n.
fraia «4a4. Trace af arfaaic aatantl iwaad 4 raatn.

He r*ca**ry - a*««lkl* ruMMr ttra

He recevery - peaelale caacrata

riu eoaalitlaf af dark fray lilty clay vita caacreta aaterlal *a*
f ravel, rill 41i«eatla«ee t •eejraa. It'.

Plrai 4ark fray «*ry laacy *ILT. la** vary fla* fraia <>a4. Trie* «(
*r«aalc aatarlal !*••«• ia4 raati). Hack ttraak*. Wat.

rtr» fray (la* ta a*>*Uaa fraia IAMB. Traca af t«all t* a«41u> fra«*l.
w*t. *••< la ra«a4a)4 t* to* tafular a«4 fairly wall t* a««rly iact»«.

4ray (la* ta a*«Uua fraia SAM. Trace •( laall f ravel. Wat.

Oe«ae are**) (lae te *»41ua fraia (Aim. Wall >arta4. Wat.

laaa •• ••*»*.

D**a* fray (la* ta a*41uai lAtTO. Trace af eaarie frila iaaa *ad teall
travel . vat .

0*aa* fray time te caaraa fraia 1AIB. Trace af laall f rival. Wat.

«ua aa a*e««.

»•••• fray very fla* fraia SAkTB. vat.

Saa* aa «**v*. Darker friy.

Very 4*«ae. aray (la* t* eearie fraia 1AB8. wet.

laae aa akeve.

I.O.i. f 4f
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lit* 0««< Cc»«« 1U«-O ft*. 0-3,

C*«>t O*«crlatia*.

I - J.S

J.3 - 3

« - 7.3

*.S - 19

II - 11.3

11.3 - 13

If - 17.3

11.3 - JO

11 - 21.3

21.3 - 23

J« - 27.3

21.3 - 10

JJ.S - II

1-3-4

2-2-2

3-3-7

1-3-7

l-l-l

1-4-4

2-1-1

1-1-4

7-11-23

4-»-2»

3-10-11

4-4-12

W*ll *M*t*t*4 city :«*.

flU, eanslttiat «( brawn ulty CLAY. Tr*e« at very tin* trim una

)*•« x tk«««.

l«(t kl«ck illty CUT. Iliek «f«««*-llk« iu*tt«ae* 4 7.3' I . S ' i

fill 4i*e**tlBu*« 4 «Byt»i. I*.

(ram ««n4Y 1ILT. Trie* •( (!•• frtlk i«*4. Dry.

•r««B fl«« ftila SAIB. Dry.

l«ft kr«Mi-trtr »llty OAI. Tr*«« •( *«ry (!•• ftila »««4. nclit.

•t*<M »«Pf (UM ft«l« SMB. Dry.

it»«* |r«f Ulty CtM: «»ttl»<. Trt<« «f »«ry (la* crila t»n4. n*lit.

«r«r (!•• tr*l» IAMB. «••«.

$••• •• ••»»•.

S«M •• *•«*•.

!••• •• •*•*«.

!••• •• *k«*«t *lly *k*** f 14'

I.O.C. t !»'

CER 051650

EOOObOb



Sit* 0««4 Cr««> Slt«-0

1 - 2

1.5 - 1

« - 7.J

(.5 - 10

11 - 12.5

11.5 - IS

1« - 17.5

11.5 - 20

5-J-7

:-i-i

1-2-2

1-4-7

1-2-1

1-2-1

l-S-«

7-7-7

w«ll clay :••.

fill confuting 9! <*•«•• brovn itlty ctAI. Trie* a« v» ry tin*
• ••4.

flu4f«.
*••• t« ( .5*
i.5-*' ll«ck
rill 41i«>tiau*i f (Pft*i. I*.

lc«*« vcrf (!•• frcia IAMB. Tr««» «( «tlt. Dry.

•t««» ttlty ClAI. Trie* •( very (!••
H*i«t.

§««4. lllfktly Mttl*4.

•(•«• itlty

lr««« »«ry

l.e.f. « ]•

flm« ftii> SMB. Dry.

fc«ta SAMD. «•« f If.

CEM 051651

E000609



lit* 0««< Cr««k »Ua-0

«•*!• Oaath • !•«

I - J.J

3 5 - »

« - 7.5

i.S - It

11 - 12. S

11. » - IS

1« - 17.5

11. J - 1«

l-J-1

«-J-4

l-J-4

4-«-«

4-4-1

3-4-1

1-1-4

«-4-7

••11 vaaatataa1 cliy ctf.

rtU. e*atlittn« «f d*m» kr»«m ulty CUkT. Tr«e« •( ftn« friin

*••• «• •»••• t* 4* .
4-1.1' ll««k al«r-llk« *lu4««.

0«rk fr««alik-frar ••T 'i»« «r«li SAID. Tt«e» •« Hit. Dry.

Dark »r»«« very fia« frtii SAID. Trie* •( el«y i«4 illt la thla

U«*t aratm flaa ta aa41ua «r«ta SAID. Dry.

•raw *aiy flaa «raia SABD. VrMa at tilt. Dry.

land.

Uy«t» .

•r»<iaj fray «ilty C1AI. Traaa at vary flaa fttla ••**. Dry. Salt al««k
• llty «l«y Uyac « IT 1/4' (-!•)

•ray »ary (!•• arata JAB*. Traaa af till »m4 aa41<t> jrala t»u4.
If.

i.e.*. • a*1

vat «

CER 051652

E000610



Sit*

*••»!• D»pta llav COM

l - J.J

3.J - 5

« - VJ

t.l - 19

11 - 12. »

11.1 - IS

U - 17. S

11. S - 20

1-2-1

l-l-l

4-4-4

2-1-1

1-4-1

2-1-4

2-2-2

,-,-.

~........
wall Vccatataa' el»y cap.

rtU. eaaalatinf. at loft brawn ulty CIAT.

rill dl*e*atinu«* • <ppt««. l.f.

•»••• vary flaa frala SA«0. l«a« ailt. Dry.

•ram (laa «raia IAIB.

,̂  .. ̂,a.

»r»««-^tay allty C1AT. >«aw iatarb*441a«j •( allty *«ry flaa ftaia xaa.
O«T-

«r*r *«(T <*•• «•«*• SAOT. Traca •( Hit. Naiat • IT'.

laaa aa a*e»a. wat.

1.0. •. • 20-

CEA 051653



CT90003

.11 • •••e->

••*•«* •• ««»f

••*•«• •• ••»*

•»•*

tl *

lf

je

• /JO •QWt BTtJt » B T J

It-t-S

•1-f-l

01-f-t

C-l-1

t-1-1

t-t-1

t-t-:

i-r-i

1-t-T

It - I 'tt

et - fit

S'lt - K

it - ret

«-»t - it

• t - ft!

I'll - tl

II - S ' t l

ST1 - 11

ei - t i

t i - »

i - ft

t r - i

c r - J J « TT»n/»-c ••• ii«a/k*fj»t



CT90003

SS9ISO

.11 • ••••••

••*•«* (I ••*!

pui putt »lJ»»s )• »»*ti - ,»r t *»T» I* •••**

•»•* •»!»• »

ttni •?•*» ••TP** •••<•

••T) **•» •»•!•

••*•*! •! •••»

*»••

»«TJ

• T « A » J i • » u e j » » « T T

1*

•*Ttl »«• '

» t -iris A > T T «
Bill* •»J»«5 •! •«1J

|» *BTliHuos T1IJ

ft-SI-Tt

l-t-t

Ot-t-l

l-t-C

tt-*->

t t - r t - t r

OC - fit

fit - »r

ct - cct

« - t r - ir

et - fti

ITT - TT

CT - t I

ft - »

t - S't

c r - i

• !-»»• TT»«.'t-0 ••• TT*a/»BTJ»f



Sit* B«ad Cr««H iit«-o « e t - 2 5

2 1 . 1 - 25

](.) - 30

31.1 - 11

11-K-lll

Cruihtd Iia«iton« lurde*.

dri l l t» J3 5

«.>'-l.a' Hack allty ei*t. Fill.

l.a-30*' Ircirn flac trala IAMB. Trace •( atlt. water l*v«i »(u;«
drllliac -If .

Iran ftn« t« a*dlua trala JAMS. t*at.

•r*«aj awcUiM cr«la SAND. Trace •( eeara* frail iaad tmd imall e* a«dlua

i.o.i. •

CER 051656

EOOOK14



lit* 0*ad Cr»*« lit*-O

Saapl* 9«pen llav Count 9**cription

1 - 2.9

3.9 - 9

« - 7.9

«.» - 10

11 - 12.9

D.I - IS

It - 17.9

11.9 - 20

auf*r

Kand

Naad

Hand

aufar

•ud
aua*r

••ad

Raad

,.-
.,..r

3-1 «ad-kr«Mi ulty CLAI i (Ill-cap aatcr ia l ) .

TILL canaiatlnf •( nd-kravn aattlcd illty ClAT. Ttac* at (in* art in
«aad aad re*t«. Haiat.

> . 9-4 ' TILL caaalatlaa; •( «r*yl«k-kr*Mi allty ClAI. Trac* »< (In* ^rtin
JAW. Traca *f fela«k kardaaad Mtarlal tkf*u«k*ul.

rill dla*aatia««a « 4*.

4->' lra«aii«k-frky vary illty (laa frala 1AIB. laaw tilt. Halit.

t««i* fraylak-kr*«« »*ry <ilty (!•• traia IAMB. Tkla c*ddtik *r klack-
fray ataiaia* la bcrttoacal ?•'••

ftnk frayiafe-ftravai »«ry itlly tia* frala UaV. tlalllar atala aa •••• la
•••yla •»•*•. vary a»iat. oily «k*««.

arayiafe-*>ra«« aa»dy *llty CXAI. •••• allt. uttla (la« frala *aad.
Oily ak*aai !• vary aaiat layara.

Iran* vary faady fILT. J*a» (l«a frila aaavd. 2* fiaa frala taad lay*r *
14. J' ttalM* raaVvraafa. lla<k-fra* itaimadl layara tbrauakcut.

•ra«ai vary lilty (la« frala uun. Wat.

faaw aa ••)•«•. oily ak««« 1m vatar.

t.o.s. • at*

CER 051657

E000615



e«ad Cra«k . 3-13

Ja«aU* 9»»lk • !•« C*«Bt 0*«cri»ti»>

3 - I

1 - ).]

3.1 - J

5 - 7

7 - O.S

1.} - 10

10 - 14

Hand

Hand

Hand

Hand

!u««t
•••4
•••4

PtU. canaiatinf »f rtd-ktovn landy tilty csjkt

PIU. caaaiitlBf of klaek cind«r-llk* a«tarial. 3ry.

PtU. cmiiatlM «< klaek eindvra. Orr-

PILL eraslitiM •( kla«k t* «r*««lak-klack alud««-Uka Mtarlal and tof t
atltr «l«T- <*•*•

Pill 41a«Mtiiv«a t ">' •

4r**atlakr-frar (!•• trai* IAMB. Olack ttcialaa; tkr*u«k«ut. v«c.

9r*««t«a>-4t«r »»ry laady ittT. Hack >taiaii*«. »«rf »*iat.

UffJt kr«*« (!•• «• ••dtuai frata IAMB. H»lat. •• <r»ar»t atalntn«.

1.0. •. « 14-

CEft 051658



fit* Oaa4 craak m«-» •oriat/*all a..

S*a*l« 0«p«» llov (aunt Svtcnptian

I - 1.5

1.5 - »

« - 7.5

1.5 - 10

11 - 11.5

1J.S - IS

1« - 17.5

11.5 - 10

n - ».i

JJ.5 - IS

21.5 - !•

11.S - IS

4-1-J

4-1-1

5-7-15/1

4-11-10

3-4-7

1-4-4

J-5-0

l-S-1

J-S-M

Ccuin«4 llMit»a« an fur f tc* .

riU caniutlaf «( click itady CUkT mtft cruiKa* Uaaitan*. <!•« ? r « v « i
tn4 cin4«r».

t«r*r ia4 iltttie produe-.i.
•katructi** •ae*uat«c*4 »

>••• •• •*•*•.

tl«f ir«»«l.
7.5'.

tllty clay.

rtu. c*«alt«la« •( krcua tilty cuu «tt» *arl*«« ««krti ta«lu41af p«p«f
, laall fra»«l, *a4 MM t« caatia «rai> ««a4. Wat.

Saaa aa •*•»«.

PIU 41aca*.tlM«a • 11.5*

Dark kraoa)-4ark fray ailty C1A>. Iliffctly a»ttla4. Traca «f ««ry eiaa
fraia ta«4. Dry.

laaw ta •*•«• ta 17 • .
4* l«y»r af fray (!•• craia iaa4 f 17-17 I/)*. Dry. Thaa 4ark
ItU. Ttt«a af vary <laa ftala ia«4. Dry.

Dark fray vary (laa frila *AR. Traaa •< tilt. 1* fray >llty city
layar • If.
1*Ma> llakt fray flaa ta a*41ua> fttia *MO. Dry.

•f««B aja4iiaB frtik SAM*. Traca af eaaria fralk i«a4 >a4 (sail f f tvt l .

as afecva.

laaw as «k«*a.

Saaa aa »k»»a. wat.

f.O.t. ff IS*.

CER 051659

t000617
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Sit* 0««d

SaaaUe flow C*<MC Daecrlpti**

1 - J.J

1.1 - 5

( - 7.1

I.} - 10

11 - 12 .1

11.1 - IS

1< - 1 7 . S

I I . S - 20

21 - 2 2 . 1

2 1 . 1 - 21

24 - 2 7 . S

J i . J - If

11 - 1 2 . S

11 .1 - IS

1-1-5

1-7-2J

4-7-7

2-t-S

7-14-11

11-27-17

4-4-4

1-4-4

1-4-1*

S-ll-U

fill aat*ri«i aa turftce.

fILt it 4*rk bravn-blaek ulty clay: •••• «ruin*4
4 fin* t« M

riU, - •••« *• !•«*• vlth Mr* 4«kci> Mtirli l including p«p«r
tad «««4

product!

PILL - t«a» aa afeeve.

PILL - *aa» •• ab*v*.

PILL eee,elatiM at kr*vej «m» OAT.
••all travel. Trace a( a Ml* rellev aelid (kard aad krlttlai
Dry.

. Trace a

*uk«t«ae«.

PILL - •*»• aa akwve vitk additleeal dekrla lacludte*
ecvaked liaeataaa, wire, aad fn»«l.

PILL - tec* aa aa«va.

Pill ditcaotlaMa at apyrea. 2«'.

•rev* (!•« erala SAM). Trace •( allt. Heiat.

•aae aa at***, wet.

lre«e) tim» te •eeUaai trala SAM). «e«.

laaw aa afteve. Trace al eaarae frata iaad. Mat.

I.O.I. * 11'

•!•€.

CEft 051662



site 8e«c me-» a*rla«/«*ll »..

StaaUe Deata ilo» Ceiaat Oeacriatlea

1 - 2.J

1.) - 1

f - 7.5

1.5 - 10

11 - 11. 1

11.1 - IS

1< - 17.1

11. I - ]«

21 - 21.1

21. 5 - IS

1« - 17.1

21.1 - )•

11 - 11. 1

31.S - IS

9ctfi (1*14 irea aa lutfae*.

4-1-7

4-J-4

1-J-l

1-1-1

l-J-1

1-1-J

1-1-1

1-1-4

1-1-1

1-4-1

1-4-4

1-4-S

«-7-«

7-U-U

ftU caaiiittac of Laaie »r«vn-el4Ck iilty sl«y »ieh ccuahi4 :i»«tC3n«.
brick fr««a«at*, t«ad. >a4 laall fr«v«l. Dty.

flU, - f«M •• •*•»• vita il«« »n4 etadar aatvrtil.

FIU. - taaa •• akava.

riU c»atlitla« *f ar*«a-r*41 illty «l«r- Nattl«4. lea* a*41u* itun
•4B4 »a< laall friv«l.

flU. c**uiitla« el kre«i illty CXAT.

rxu - iaa» •• «ka**.

flU. cvMlattM e« »»««a itlty ClAT. Trac* ef flae cnia •«•«. N*t<t.

riLL - iaaa •• aJM«a. Traca ef taall frav*i ta4 t«fkalt.

rxu - •«•• aa •*•**. M*«tl*4.

rill 4i*ceatla«aa f tafcei. U'.

U«at kraiai flae t* a*4ioa SAMO. 8rf.

Ufkt kr*«« fla« ta a*41oa ftala SAID. Trace •( lilt. Dry.

•fan* fia* ftaia •*•». "et.

laa* «a »•*»». Trace ef ceara* crala ««a4. Mat.

Maw aa afea««. Traca ef eearie eraia taa4 *aa (Mil «ra**l. Met.

1.0. •. • IS-

CfcR 051663



Sit* Ct«»« sorlav«all a.. 3-i/nail »tt-o«

SaaaU* Seat*

1 - 2.S

J.S - J

4 - 7.1

4.1 - 18

11 - 11.1

11. S - IS

14 - 17.1

14/1 - 20

21 - 21.1

21.1 - 21

24 - 27.1

21.1 - 10

11 - 11.1

11.1 - IS

4 lev C»«av

•-20-22

4-11-12

1-i-l

1-4-2

1-1-11

4-1-1

1-1-7

2-4-4

1-S-*

1-2-2

1-7-11

1-4-4

1-4-11

1-1-4

t Deicrlatlo*

41aek ein4er till an mrtac*

travel. Dry.

FIU. - iae>e aa abeve.

rtU. - aaaw aa abeve. >••• wee4 ealae.

rtU - iaaM la afccve. with lacreate* aawuac •( 4«arla iaclu4ia« t racaa
•f raa*. M»«r pra4««ta. »««4 ekiaa, aa4 alack itaiaa4 iaa4.

rtU. - aaaw aa aa«*«.

riU. - aaaw aa aa**«. rill «la<«atia««a f aayraa. 14' thaa 4ack tray
allty cua. natat.

4iay tilty CIAZ. Nelat.

4tay aa*4y ItU. Ttaca •( »«ry flae traia i«a4. ety.

faaw aa aa**a.

Dark tray vary flaa frala SAaW. faa* tilt. Wat.

Uffct tray eiaa traia •*•». Trace ef ailt.

•ray IIU. Trace •( very fia* aaa4. «at

taaw aa a**«e. Hare flM fata aaa4. «*at.

Oeaw aa aa»»e.

S.O.I. • !»•

CER 05166*



sit* iu«-o

)••*!• (taftb How Cotut

• lack • •ndy CUM «tta t r«v« l >n4 cinder*, r i l l in t u c f i e * .

3 . 9 - 5

I.J - 10

tJ 5 - :5

11.9 - 29

21.1 - 25

21.5 - 10

3 J . S - 15

)« - 17.1

«

M

31-10-t

5-1-11

3-4-1

9-10-11

«-•-!)

-

PIU. - ip**a r*fu*al ip*iubl* rubb«r t lr*>

i»« ctcavvry.

rtU. - r««r r*«*««ry. kyf««rf t* ft* *trl*u« d*btlt including p«p«r
pr*4u«tt. fill 41*<*atiau*« f affrci. 17'.

arif ttltf CLAT. Tr«** •( **ry fla* «rtl> (••4. Dry.

arty tilt. Tree* •( «*ry fla* «ttia t**4. n*iit.

«ray fla* «r«la Mm. N*lit.

•ray fla* t* •••Una »ftla SAM. <a»t.

*••• *• «b*»*.

1.0. 1. t !•'

CER 051665



Sit*

S«*»l« Ovptft •!•« 0*«crl»tl*>

J.) - »

1.1 - 10

11. S - IS

11. S - 20

21.5 - 31

11. S - 1«

11. S - IS

1. S - «.

1-1-2

1-0-1

1-9.9

2-1-4

2-1-7

2-1-4

1-4-11

t-10-10

•r»vn-ol*et-ir>y ulty eliy riLi. an turt le*.

PIU, caailitlaf at blick SILT. Trie* of fm« tr im tind ind bl ic i
<iad.r.. manly li.in.t.4 .ad eru^ly.

ttmu •• ••**«. Ncttt it »'.

SIM •• *k««*. «*t. Pill ipf«r*>tlr 41ic««tiau«i f ipyrfa . :T

Mrk ftty tllty CtAZ. Dry.

SIM «• •*•»•. SOM Mtt !•••••. ftolit it IS' .

Sl>* II •»•»•.

any fla* t» •*41ua «rna >AIB. «••«.

>••• ii •*••«.

1.0. •. f 4f

CER 051666
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lit* B»«4 gt»«> »U«-O

5«a*l« D*f>tk Cmat D**crlatl««)

1 - 2.J

j.» - »

4 - 7.8

t.S - 10

11 - 11. S

11. 8 - IS

It.S - It

11. S - IS

10.8 - It

J1.3 - IS

10. S - 40

9-4-4

1-1-8

11-10-11

11-20-40

4-t-S

4-4-8

4-4-7

t-tl-lt

10-18-1*

11-14-20

11-14-14

••11 v«4«t*t*4 (ill «• ivicfie*.

PILL eontlitt ft krava (llty ClAT. Trie* at (la* fttla und.

PILL e*a«litln« »( 4<rk br«vm itlty CLAT <«4 kr«m fla« frtin i«n4.
L*y*t*4. Dry.

PILL e«a»litta» •< kr*«« v«cy (la* trim SAID. !••• tilt. Dry.

PILL cMtlttlM •( kt*Mi «llty el«y ia4 fla« ftila i«a4. Trie* «( «««r»«
ftiia •••4 «a4 ktlck (r*«awat«.

PILL CMMlttlM •< kt*«« s»41ua t* c*«n* «r*ia tAID. Ttic* *( iMll c*
lar«* «rt*«l «a4 «ru«k*4 lla**t*a*. Dry.
Pill 4i««Mtl«M* f 14'.

•r*«aj SILT. Tr«<* *f »*ry (la* trtta *«a4. Dty.

Ufkt »€•«• (la* «rila (ABB. Dry.

<M. .. rt.̂ .

Uffet kt*«i a*4ioai «r«ia SARD). Trac* *f e**t«* «r*la t«a4 ia4 «a*ll
trt**l. Mat 1 It'.

laaa •• •••«•.

S«kk •• •*•»«.

t.O.t. f 41'.

CER OS1669



lit* o«td Cr»«k lttt-o »ic-U

]••*!• Depth •!•« Caujit 0*i«ripti««)

11. J - 29

21.1 - 21

2(.l - 30

31.1 - 1*

11. J - 40

10-11-24

4-4-1

J-»-0

4-4-10

3-1-10

llte* eiftdcr (ill an turtle*.

Strtlfht drill la 29' .

JtrttitrtpAy «««]u«ne* bttad «• «u««r euttia«g.

0-11* PILL CMUiitlaf «( bltek el*r*T '**» vttk toao bltek eindcri. «.iq
Mt«ri*l. pltttic t>d ptp«r prt4uctt. >ad v««d chip*.

D*rk br*«» - dark fray SILT. Tr«e« •( »«rf (!•• <r*ia t««d. n*itt
*u«t c*l*r uM *il-lik* tttt>ia«. La>i*«t«4.

!••• •• •>•«•.

.r̂ in̂  t. «4i« ,r.l. >».. IH.

!•••) •• **•*«.

Mt«»m ir«f . f«M •• ••)•*•. Tttc* •( e*«ri« trtia ttmd.

I.O.I. • 41. f.

CER 051670



Sit* 0««d 1U»-O

Micrlptlo*

21.1 - 10

JJ.J - J»

11.1 - 4*

1-12-11

l-U-ll

tftnt c»»i cat* 10 pil«i «a lucde*.

Strtifht drill t« 10* .

ftU.
§««4. Dry. rill

elnd«r*.
dl««atiau*( I

. tnd ;:
. 29'

Trie* •( el«r-

!••• •• •*•«•. Ttic* •(

*••• •• •»•«•.

!.«.•. • 41'.

CER 051671



APPENDIX C

AIR SAMPLING FLOV VOLUME CALCULATIONS
AND CALIBRATION DATA

CEft 051672



Bigh Volum Saapltr
Calibration Data

CER 051673

E000631



CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
Of

CALIBRATION

SERIAL NO. n-C

/Of GENERAL METAL WORKS INC
r OP cuvn OMO «

I

CER 05167*

L000632
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Attachment A .«9t: S of 1

GMW MODEL PS-1 CALIBRATION FORM

A_'_£ Data:

Sita Address:

PS-1 Shelter No.: Station Pressure.

GMW Mod«l 4flf OCU No . ;

Magnahallc
Gauga -Raiding- Raadinq (in. H?O>

OCU flow-
Rata (tcfnl

/ .?//.

Comment*:

CEft 051677

B-6 E000635



Attachment A .gt: S of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: Date: > 7

Site Address:

PS-1 Shelter No.: Station Pressure:
GMW Model 40T OCU No.:

Magnehelic Manometer
Gauge-Reading- Reading (in.

OCU Plow-
Rate (tcfa) Temp. (°C)

Comments:

CER 051678

B-6



Attachment A ,-ag«: S of 7

GMW MODEL PS-1 CALIBRATION FORM

Date:

Site Address:_______________________________

PS-1 Shelter No.; /s*. • 3______ Station Pressure:

GMH Model 40* OCU No.:

Magnehelic Manometer OCU Flow-
Gauge -Reading- Reading (in. H?0) -- Rate (tcfal Tenp. (°C)

,.* ft 7

Conaaents:

A

C6R 051679

M H0006.J7



Attachment A : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Nama: Data: 7 /, r/- 7
Site Address:

PS-1 Sh«lt«r No.; Station Pressure:

GMW Model 40* OCU NO. :

Magnehelic Manomater
Gauge • Reading- Reading (in.

7(0 ''

OCU flow-
Rate (tcfm) Taap. (°C)

V

4*0

Comments:

CER 051680



Attachment A _g f : 5 Of 7

GMW MODEL PS-1 CALIBRATION FORM

041«: 7

Sit* Address:_______________________________

PS-1 Sh«lt«r No.: jS£ . <•_____ Station Prmssur*:

GMW Model 40* OCU No.:

Magn«h*lic ManooMt«r OCU
Raiding- Reading -(in. H^O) -• R*t€ (tcfa) T«np.

Ac*

? 7 /t A

1.2/J 2

CoouMnts:

CER 051681

B-6



Attachment A 4ge: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

______A -'Z^-L'-_____• Date; •*/•?/* 7

Site Address:____

PS-1 Shelter No.: ^^ ^____ Station Pressure:.
GMW Model 40' OCU No.:___

Magnehelic Manometer OCU Flov-
Gauge-Reading- Reading (in. H?0) - Rate (tcfa) Tenp. (°C)

.•''

V

Comments:

CEA 051682

E0006 ;o



Attachment A - ige: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Data:

Site Address:

PS-1 Shelter No.: Station Pressure:

GMW Model 4OT OCU Mo.:

Magnehelic
Gauge -Reading-

Manometer
Reading (in. H?0) -

/ ***- * </»
_?-3 / J .T~

^3 A-/

OCU Flow-
Rate (tcfm) Temp. (°C)

30

Comments:

C£R 051663

B-6 EOOOb-ll



Attachment A ge: S of 7

GXW MODEL PS-1 CALIBRATION FORM

Najn«: Data:

Site Address:

PS-1 Sh«lt«r No.; Station Prcssurt; ?o.

GMW Mod«l 4(T OCU No . i

Magnehellc Manomatex OCU
Gaug<-Reading- Reading (in. H?0) - Rata (tcfm) Temp.

CoflUMnts:

CER 051664

B-6



Attachment A : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: Data:

Site Address:

PS-1 Shelter No.: Station Pressure:
GMW Model 40* OCU No. :

Magnehelic Manometer OCO Plow-
Gauge Reading- Reading (in. H?0) -- Rate (tcfa) Teap. (°C) /•

vo

3 3

/ 7

^9 V

Connnents:

CEA 051685

£0006



Attjcrvunc A : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

-TX ^ x3. <_ Data; -r /^ ./*

Sita Address:

PS-1 Sh«lt«r No.: ^ ,-g - Station Pr«ssur«:

GMW ^k5d•l 4GT OCO MO.:

M*gn«h«llc
Gaug< -Raadinq-

Manom«t«r
Raiding (in. H?0)

OCU Flow-
(tcfa) Tanp. (°C)

\y

ConoMnts:

CER OS1686

EC006 :-4



Attachocnt A Page: S of 7

GMW MODEL PS-1 CALIBRATION FORM

Nime: Date:
Site Address:

PS-1 Shelter No.: Station Pressure; jj 3

GMW Model 4Of OCU NO. :

Magnehellc
Gauge Reading-

Manomater
Reading (in.

3 < /J ^~

OCU Plow-
Rate (tcfn) Temp. (°C)

'/;•>
V

Conunents:

CER 051687

B-6 £0006 \\



Attachment A . *gt: S of 7

GMW MODEL PS-1 CALIBRATION FORM

Data:

Sita Address:

PS-1 Sh«lt«r No.: /g/^ A Station Pr«ssur>;

GMW Mod«l 40* OCU No. ;

M*gn«h«lic
Reading-

Manonwt«r
Reading (in. H?0)

OCU flow-
Rat« (tcfa) T«np. (°C)

ComnMnts:

CER 051668

»-« EOOOG'.G



Attachment A ,49t: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Nim«: ___ y? j/g<*/»<^- __________ • Data;

Sit« Address;

PS-1 Shelter Mo . \ ______________ ________ Station Pr«saur«:

GMW Model 40T OCU NO.;

Magn«h«llc Manom«t«r OCU Flow-
Reading Reading (in. H^O) - Rat« (tcfa) T«np. (°C)

Contments

C6R

B-6 E0006 \'



Attachment A agt: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Nama: ___ xj . r.i«̂ *<û  _____ • Data:

Site Address:

PS-1 Shelter Mo.: ___ /£/*-3 ___ Station Pr«s»ur« :________________>_

GMW Modal 4CT OCU No.;

Magnehallc ManooMt*r OCU Flov-
Gauqa Raading- Raadinq (in. H;0) - Rata (tcfa) Tanp. (°C)

-a .

051690



Attachment A cage: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Data;

Site Address:_________________________ ______________

PS-1 Sh«lt«r No.; /g/t - 3 Station Pressure; ?_- r

GMW Modftl 40* OCU No.:

Magn«h«llc Manoowtar OCU Plow
G«uq« Reading- Reading (in. H?0) Rat« (tcfal T«ap. (°C)

A.

3 .

/ - 7 / A 7

Comments:

B-6

CER 051691

E0006 '9



Attachment A •Uge: 5 of 7

GMH MODEL PS-1 CALIBRATION FORM

Name: Date:

Site Address:

PS-1 Shelter No.; Station Pressure; ?o

GMW Model 4QT OCU Mo.:

M*gnehelic
Gauge Reading-

Manomater
Reading (in. H?0)

ft

OCU Flow-
Rate (tcfn) Temp. (°C) .-

/.g

Conunents:

CCR 051692

B-6 EC006JO



Attachment A age: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Data:

Site Address:

PS-1 Shelter No.: Station Pressure;
GMW Model 40* OCU No.:

Magnehelic Manometer
Gauge -Reading- Reading (in.

OCU
Rate (tcfa) Teap. (°C)

y

Comments:

C6R 051693

B-6



Attachment A .age: 5 of 1

GMW MODEL PS-1 CALIBRATION FORM

Name: Date:

Site Address:

PS-1 Shelter No.: Station Pressure: 3o -o

GMW Model 4QT OCU No.:

Magnehelic
Gauge Reading-

Manometer
Reading (in.

OCU Plow-
Rate (tcfa) Tenp. (°C) •-

•Te»

/. r //. t V

Comments:

C£R 05169^
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Low VoluM Saapltr
Air VoluM Calculations and

Calibration Data
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APPENDIX 0

ANALrriCAL RESULTS
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-.r Ar>. alv • - * 1 ^3-3 ̂--arv

ALL jr'.'Urt'i -Ja-.«r results in ug/1.
All s: -1. ;«;-iiT:*r.- organic results in ug/kg
All -coil/ a*'3ir».i* inorganic resuins in ag/kg

?'jr s^impi* 1'jcaticn headings, th« following qualifiers ar« i«:*-i

* Denotes blank samples.
• Denotes duplicate samples.
^ Denotes that sample was not analyzed for the

compounds listed.

For chemical results, the foiling qualifiers are used

B Compound detected in blank samples.
J Estimated value . Result is lees than the

specified detection limit, but greater than zero.
E Estimated value. Concentration detected exceeds

the calibrated range.
C Peault confirmed by GC/MS.
* Duplicate analysis not with in control limits.
P Spike sample recovery not with in control lint?.
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APPENDIX E

SUMMARY TABLES FOR SITE-SPECIFIC
CONTAMINANT LOADING TO THE

MISSISSIPPI RIVER
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AflSENIC

Environmental Chemistry and Fact
Arsenic may be released to tht atmosphere as a gas or vapor: or

absorbed to particulate matter and transported to other aedia by dry or
vet deposition (ATSDR 1987a). Because trivalent arsenic nay undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valenc and pentavalent forms. Host airborne arsenic is usually adsorbed
on small diameter particulate natter. Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface vattr can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1979). As a consequence of these
reactions, arsenic is extremely mobile in aquatic systerna, and river-
borne arsenic la capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide Ion concentrations, Iron concentration, pre-
sence of phosphorus Minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979).

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fact in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur In either direction, depending on the particular characteristics
of the soil and groundwater. Volatilization of methylated arsenics from
groundwater is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calcium. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,

CER 051777 E0007J5



genicity studies have reported conflicting results. Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed intratracheally to an arsenic-containing pesticide. Seasons far
inconsistent carcinogenicity findings in animals -nay include inappropri-
ate selection of an animal iiodel, and use of flawed study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated with tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1983c, ATSDR 198?a).

EPA has classified arsenic in Group A, i.e., a human carcinogen,
based on extensive evidence of human carcinogenicity through inhalation
and ingest ion exposure (EPA 1983c).

Drinking Water Standards and Criteria
Standards. The current HCL for arsenic under the National Interim

Drinking Water Regulations is 30 ug/L. The NAS Drinking Water Committee
has analyzed the toxicology of arsenic (NAS 1983a). Based upon this
evaluation, NAS recommended the retention of the MCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

NAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States. The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cues of arsenic-induced skin cancer, were not seen in
these studies).

Consistent with the NAS recommendations, EPA has proposed that the
MCLG remain at torn current HCL of 30 ug/L. In its determination, EPA
stated that the NCL was below concentrations at which noncarcinogenic
toxicity had been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1983c). „«,•,-,«CER 051778

Criteria. Based upon recommendations of NAS, EPA has proposed that
all health advisories for arsenic be set at 30 ug/L (EPA 1983d). The
EPA ambient water quality criterion for the protection of human health

Eoocr



BENZENE

Environmental Chemistry and Face
The relevant physical and chemical properties and environmental

face of benzene (CAS No. 71-43-2) are summarized below (EPA 1986a).

Molecular Veight 73
(g/nole)

Water Solubili ty 1,750
(mg/l at 25 fC)

Vapor Pressure 95.2
at 25 *C)

Henry's Lav Constant S.6 x 10
(at«-m /nole)

Log Kov 2.12

K 83oc
BCF 5.2

Benzene has a high water solubility and vapor pressure. As a
consequence of these tvo properties, benzene can be characterized as a
highly nobile chemical. For benzene released to air, SOM rainwater v-
ashout is anticipated. After deposition in water or soil, volatili-
zation is expected to return SOM portion back to the atmosphere. Based
on its high Benry's Lav Constant, volatilization will result in sub-
stantial loss to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is net expected to be major surface water fata process.

Benzene released to soil can be transported to air via volatili-
zation, to surface water via runoff, and to groundwater via leaching.
The first tvo pathways predominate in surficial soil, whereas the latter
pathvay predominates at lover soil depths.

According to criteria developed by Kenaga (1980), benzene with a
K of 83 would be considered to be mobile in soils. Other factorsoc

CEft 051779
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Drinking Vattr

EPA has «3tabli5htd a final drinking water 1CL of * Ja/L fr?A
1987a). * *

CER 051780
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Cadiiua Is not reduced or nethylated by nicroorganisas. Hovev«r.
cht biological production of sulfidt results in cadmium precipitation.
Cadmium is strongly accumulated by all organisms, vi c h concentrations ;.T
freshvater and narine organisms hundreds to thousands of tines higher
Than in water being typical. Bioaccumulation of cadmium is strongly
correlated vith soil cation-exchange capacity (CEC), decreasing vi:h
increasing CEC. Bioconcentration in aquatic life is greatest for botron
feeders (e.g. aollusks and crustaceons), folloved by fish and aquatic
plants (ATSDR, I987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenie Effects
Acute and chronic exposure to cadmium in aniuls and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
hueans chronically exposed to cadmiua by ingestlon. The early clinical
signs of renal Injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking vater equivalent level (OVEL), EPA used
renal dysfunction as aa endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmiua in the renal
cortex—200 ug/g. Using a 4.51 absorption of the daily dose and 0.01Z
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA ha« developed an RfO of 35 ug/day. Adjusting the RfO
for consumption of 2 liters of vater per day, EPA has derived a provi-
sional OVBL of If u»/L (IPA 1983c).

Eebryotoxic and teratogenic effects have been demonstrated in many
naMulian species following parenteral administration of high doses of
cadaium. In contrast, there is little evidence of these effects at
lover doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987h).

CER 051781
Careinogenicity and Mutagenicity

Cadmium chloride aerosol administered by inhalation for 18 months
produced lung tumors in rats. In contrast, all cancer bioassays in



CHLOROBENZENE

Environmental Chenistry and Fact
The relevant physical and chemical properties and environmental

fate of chlorobenzene (CAS No. 1C8-90-7) are summarized belov (£?A
L986a).

Molecular Weight 113
(g/nole)

Vater Solubility 466
(mg/L at 25*C)

Vapor Pressure 11.7
(m«Hg at 25«C)

Henry's Lav Constant 3.7 x 10
(at«-e

Log K0¥ 2.84

*oc
BCF 10

Chlorobenzene 's Moderate water solubility, vapor pressure, and
Henry's Lav Constant indicate that volatilization froe, surficial soils
and surface water is a eajor transport pathvay.

Once adsorbed on soil, the Moderate solubility and K (330)
indicate that chlorobenzene vill leach and be transported to ground-
water. The degree and rate of leaching vill depend on a variety of
factors including the soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundvater, the K indicates that retardation relative to the ground-
water flov vill occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systees is slov (EPA 1983). The estiaated BCF of 10 indicates that
•onochlorobenzene is only slightly bioeoncentrated in aquatic life.

CEA 051782
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The lifeline HA of 600 ug/L vas derived from the NOAEL used in the
derivation of the longer-tern HA, using an additional uncertainty factor
of 10 and assuaing that drinking vater comprises 2031 of the total daily
intake.

NAS has estinated. based upon the draft NTP, that a drinking vater
concentration of 2.3 ug/L would correspond to an estimated onc-in-a-
nillion incremental excess lifetime cancer risk (NAS 1983).

EPA has developed an aabient vater quality criterion for the pro-
tection of huMn health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (EPA 1980a).
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Noncareir.ogenic Effects
In rodents subjected to acute high oral exposures, C? and DC? eli-

cited respiratory excitation, clonic convulsions, and/or notor vealcness
(hypotonia). Few long-term animal studies are available. Those few
that are available show reduction in hematological paraaeters or enzyme
changes. No data were found concerning effects of CP and OCP on :he de-
veloping embryo or the reproductive process.

Carcinogenic!cy and Mutagenicity
No data wert found concerning the potential carcinogenic!ty of CP

or OCP by the oral route. However, C? and DC? were reported co proaote
tumors following a single dermal application of diMthylbenzanthracene
on mouse skin (Boutwell and Bosch, 1959).

CP has been shown to be enitagenic in Sprague Dawley rats fed 130
mg/kg C? every other day for on* week (Chung 1978). In these rats a
six-fold increased incidence of chroaatid deletions (121 vs. 2Z in
controls) was seen. Complete inhibition of aitosis vas reported in bone
marrow cells taken froa treated rats.

DCP, tested using the AMS Salaonella •icrosonl assay, was re-
ported as not lutagenic vith and without activation.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the mutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking water standards, health advisories,

or other criteria for CP or OCP.
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CNS depression; blood dyscrasias; and lung, kidney, and li'/er damage.
Similar data art not available for n-dichlorobenzene (1.3-dicnloro-
benzene or ia-OC8). However, based upon shorr-ter^ assays, EPA has
determined that short-term assessments developed for o-OCB should applv
to fl-DCB.

Carcinogenic:ty and Hutagenicity
The fev studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCS isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB vas not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-OCB, EPA has categorized
o-OCB according to Agency veight-of-evidence carcinogen!city criteria in
Group 0, not classifiable as to human carcinogenic!ty (EPA 19874). EPA
has classified p-OCB in group C, Halted evidence of carcinogenic!ty in
animal studies (EPA 1987«).

In general, DCBs have shown little or no mutagenlc activity in a
range of bacterial systems. Hovever, several studies vlth eold and
plant cultures treated with DCBs have reported mutations and chromosomal
alterations (EPA 1987d).

Drinking Water Standards and Criteria
EPA has established a final drinking vater MCL for p-dichloro-

benzene of 75 ug/1 (EPA 1987a). This MCL vas based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 20X of
total huMn intake froei all exposure sources to drinking vater and
various Intake) and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable MCL for o-DCB and p-DCB, but not
m-OCB. As a first step in the process, EPA has issued a proposed MCLG
for o-DCB based upon a NOAIL reported in a subchronic gavage study in
mice and rats. Based upon a MOAIL of 123 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed MCLG for o-OCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking vater standard for m-OCB.

CER 051783
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nausea, and general weakness. Effects on the liver includt necrosis and
epithelial cell damage, and on the kidney, degeneration of :he proxmai
tubult (EPA 198!b)

Carcinogenic!ty and Mutagenieity
In a NCI bioassay, EDC administered by gavage vas shown :o increase

the incidence of tumors in both nice and rats. Based upon these data,
EPA has classified EDC according co veight-of-evidence carcinogenic::y
criteria in Group B- - probable human carcinogen (EPA 1987a).

EDC has shown to induct gene nutations in bacteria, plants,
Drosophilia aelanogaster, and cultured Chinese haxister ovary cells (EPA
19851). In addition, EDC has been reported to cause leiotic chromosomal
disjunction in Drosophilia. Based upon these data, EPA has determined
based upon weight-of-evldence criteria that EDC is a mutagen that nay
have the potential for causing adverse effects in humans (EPA 19851).

Drinking Water Standards and Criteria
Standards. In the first staff* of a procedure to establish an en-

forceable MCL for EDC la drinking water, EPA has established a NCLG of
0. This MCLG vas predicated on the EPA conclusion that no exposure to a
"probable human carcinogen* is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a 1CL
for EDC of 5 uff/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HA* for EDC. EPA has, however, developed a longer-tera
HA based upon a NOAH, reported in a rat inhalation study. Based upon a
NOAEL of 403 mff/m , aa uncertainty factor of 100 and various Intake as-
sumptions and physiological parameters, EPA derived longer-terms HAS of
740 uff/L (10-kff child) and 2,600 uff/L (70-kg adult) (EPA 1985d). 3e-
cause EDC wax Judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.
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ceiving HCB orally reported both fetotoxicity and :eratogenic:ty (EPA
1985g). The effects nottd in thcst studies included cleft palate.
reduced fetal viability, reduced neonatal weight gain and reduced re-
lative fetal veight (EPA 19872).

Carcinogenic:ty and Mutagenicity
Lifetime animal carcinogenicity studies have revealed that BCB

elicited statistically significant increased tumor incidences in rats,
mice, and hamsters. Based on these data, EPA has placed HCB in its
carcinogenicity category B^ as a probable human carcinogen.

Drinking tfater Standards and Criteria
EPA has not developed a drinking vater standard for BCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each 50 ug/L. The longer-term HA is 17S ug/L for a 70-kg adult.
The EPA reference concentration for a potential carcinogen risk of
1 x 10'6 is 0.02 ug/L.

CER 05178?
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EPA has concluded that all of th« above effects point toward a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired hem* synthesis effects in blood occur at even lover
levels.

*ore recent research has indicated that there is a relationsnip
betveen PbB levels and incraasts in blood pressure. Preliminary rcviev
of this work indicates a statistically significant correlation betveen
PbB levels and diastolie blood prassurt in vhite sales, ages 40 to 50,
with no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 mm Hg increase in dlastolic pressure per
incremental PbB level increase of 0.3 ug/dl. Possible increases in risk
of more severe medical events (stroke, heart attack, death) associated
with lead-induced increases in blood pressure ara also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation with regard to lead
toxicity. As vith adults, lead affects many different ogan systems and
biochemical/physiological processes across a vide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lover than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
ficits are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous syatea), have be«n detected in som* children at PbB
levels as lov as 40 to 60 ug/dl. Chronic kidney disease is not evident
at Pbl levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least dovn to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as lov as 40 ug/dl.
All these affects are videly accepted as adverse health effects, and are
reflective of videspread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c.
ATSDR 1987j).
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any najor anomalies. There are also no reliablt data pointing to ad-
verse effects in human offspring folloving lead exposure to fathers.

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d). In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 22 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
betveen maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 23
to 30 ug/dl. Industrial lead exposure of len with PbB levels of 40 to
SO ug/dl also appears to result in altered testicular function.

Careinogenicity
Several studies have reported renal tumors in Vistar rats following

ingestion of high doses of a lead salt (lead acetate). Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss lice and seveal strains of rats, but not golden
hamsters. Glimomas (CNS tumors) were also observed in «any of these
studies.

There have been a number of epidemiologlcal studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies,-no excess cancer mortality was observed. In one study,
non-statlstically significant excess cancer mortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator wax reported to achieve statistical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting workers. However, this excess mortality, based on only six
cases, did not achieve statistical significance. On review of all of
these studies, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contribution of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenicity in huaans,
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4-METHYL-2-PENTANONE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

face of i-methyl-2-pentanone are summarized below (Verscheuren 1?83).

Molecular Veight 100
(g/mole)

Water Solubility 19,000
(mg/L at 25»C)

Vapor Pressure 6 (20'C)
(mmHg at 23»C)

Henry's Law Constant no data
(atm-m /mole) found

Log KOV no data
found

K no dataoc . ,found

BCF no data
found

4-«ethyl-2-pentanone (NIBK) has a high water solubility and moder-
ate vapor pressure. As a consequence of these tvo properties, benzene
can be characterized as a moderately mobile chemical. For HIBK released
to air, somm rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

HIBJC released to soil can be transported to air via volatilization,
to surface water via runoff, and to groundvater via leaching. The first
tvo pathways predominate in surficial soil whereas the latter pathway
predominates at lower soil depths.

CER 051790
Noncarcinogenic Effects

In high concentrations, MIBJC produces narcosis with symptoms of
headache, nausea, lightheadedness, and vomiting.
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NAPHTHALINE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized beiov (£?A 198<*).

Molecular Veight 123
(g/mole)

Water Solubility 31.7
(inf/L at 25»C)

Vapor Pressure 0.082
(iuHf at 25»C)

Henry's Lav Constant no data
(at«-a /«ole) found

LogKov 3.37
K
oc no data

found

BCP 1.46

Naphthalene ha* a moderate water solubility and moderate vapor
pressure. As a consequence of these tvo properties, benzene can be
characterized as a moderately mobile chesiical. For naphthalene release
to air, sou* rainvater vashout is anticipated. After deposition in
water or soil, volatilization is expected to return soaw portion back to
the atmosphere.

Due to ita eoderate water solubility and Moderate vapor pressure,
transport to sedleeats it expected to be a aajor surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
tilization, to surface water via runoff, and to froundwater via
leaching. The first tvo pathways predominate in surficial soil, whereas
the latter pathway predominates at lover soil depths.

CEft OS1791
Noncarcinotenic Effects

Exposure to naphthalene by the ingestion, inhalation and dernal
routes has been reported to result in intravaacular heaolysis, corneal
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to each injection. The naphthalene also contained approximately lot
methylnaphthalene.

In a second study, ICnake (1956 as reported in USEPA 1980) painted a
group of nice vith either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
created vith benzene alon« (4 vs. 0 cases, respectively). These results
are difficult to interprtt because benzene is a knovn animal carcinogen.

Naphthalene when combined vith rat nicrosoul fractions has been
found to be nonautagenic in bacterial nutagenesis assays (EPA 1980).

Drinkint tfater Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or aabient water quality criteria for huawn health for naptha-
lene.

CER
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Studits evaluating tht effects of nickel administration on annai
reproductive systems have produced varying results. Nickel is knovn to
cross the placental barrier in ani.rals, and some data suggest this is
also true for humans. Incraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in ani-nals.
Increased fetal mortality and reduced fetal weights also were observed.
In son* studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administration of various nickel com-
pounds to rats art more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b). Nickel
exposure has also b««n reported to impair male gametogenesis in aice and
rats. No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenicity and Hutagentcity
The chemical fora and rout* of exposure may b« important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds (e.g., metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shovn to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c). In humans, excess
respiratory cancer mortality has been demonstrated in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B-—sufficient evidence for
carcinogenicity la animals, limited evidence in humans—according to
guidelines for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the positive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflecting the negative aninal
carcinogenicity data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in vitro assays.

C6R
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PENTACHLOROPHENOL (PC?)

Introduction
Commercial pentachlorophenol (PCP) is contaminanted vitn rvo chemi-

cals - hexachlorobenzene (HC8), and hexachlorodibenzo-p-dioxin (KxCOD)
which are currently categorized by EPA in its category B, as probable
human carcinogens. Both arc also potential reproductive toxins. PCP 15
also contaminated vlth polychlorinated dibenzofurans. This profile pri-
marily addresses the toxleity of commercial PCP. The reader is referred
to the profiles for BC8, BxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxieity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-3) arc summarized below (EPA 1986a).

Molecular Weight 26«
(g/mele)

Vater Solubility U
(*g/L at 25*C)

Vapor Pressure 1.1 x 10"
(nrnfig at 2S*C)

Henry's Lav Constant 2.8 x 10
(atm-mVmole)

Lo« Kow 3

Koc 53,000

BCF 770

Pentachlorophenol (PCP) has a moderate water solubility, low vapor
pressure, low Henry's Lav Constant, and high KO(. Based upon its KQC
and low vapor pressure, PCB would be strongly bound to surface soil.
The K of 53,000 indicates that leaching from soils and transport tooc
groundwater is a slow process. PCP is resistant to biodegradation. The
low Henry's Lav Constant and high KOC indicate that PCP will be strongly
partitioned to surface water sediments. Finally, the BCF indicates
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served in fetuses include cleft palate, reduced fetal viability, reduced
neonatal weight gain, and reduced relative neonatal veight. Based on
these studies, EPA set the NOEL for HCB at 1.0 ng/kg/day (EPA 1987g).

Carcinogenic:ty and Mutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a nuflber of aninal studies (EPA 1987g). It has also produced negative
results in an initiation/promotion study, these results are consistent
with nutagenicity studies which have primarily been negative (EPA
1987g).

However, BxCOO and HCB have both been found to be oncogenic in
aniaal studies (EPA 1987g). The EPA estimated 951 upper bound carcino-
genic potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g).
genie potencies of 6.2 x 103 and 1.67 ng/kg/day, for BxCDD and HCB, re-

Drinking Water Standards and Criteria
EPA has issued no drinking water standard* for PC?, HO, or HxCOO.

EPA has issued a proposed MCLC for PCP of 200 ug/L, based upon a OVEL of
1.01 eg/L, and assuaing a drinking water contribution of 20X to total
daily PCP intake (EPA 1983a).

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCOO. The EPA health advisory
lieits and reference concentrations for potential carcinogens for PCP
and its eajor contaminants are suoaarized in the following table.

One-day Ten-day Long ten Lifetime Reference
10 kg 10 kg 10 kg 70 kg 70 kg Concentration*

Pentachloropbeaol 1000 300 300 1030 10SO
Hexachlorobeasene 30 30 30 173
HxCOO
Dibenzofurans

—
0.02

--
--

Source: EPA, 1986a
- No li«it developed.
* Corresponding to a 1 x 10" cancer risk.

All concentrations in ug/L.
CER 051795
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Noncarcinogenic Effects
Phenol is a highly toxic compound that aay enttr the body via slcin

absorption, vapor inhalation, and ingestion. Based on the available
human and animal data, exposure to large doses by any route of exposure
can lead co serious illness or death. Toxic doses in human and species
exhibit similar syaptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Carcinogenic!ty and Mutagenicity
Based upon the Halted animal data, the EPA has classified phenol

in category 0 - inadequate evidence to evaluate carcinogenicity.
The eutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Water Standards and Criteria
EPA haj not classified drinking water standards or criteria for

phenol.

CEft 051796
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stitution «*y, in fact, vary significantly in isomer composition.
Additionally, highly toxic contaminants art of:«n pr«s«nt in PCB
mixtures.

In gtneral, however, it can be concluded that short and inter-
mediate-ten studies of toxicological effects following oral admini-
stration of PCBs to animals rtsult in a variety of physiological and
morphological alttrations in the liver, including: enlargement, fatty
infiltration, ctntrilobular lesions, and effects on livtr porphyrin
metabolism. The najor biochemical effects include induction of nixed
function oxidase enzymes and (edification of porphyrin metabolise. PCBs
can also inr.ibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis, and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as veil as on health effects noted
following tvo incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Tusho" outbreak, occurred among Japanese (Higachi,
1976; Kurotsone and Shapiro, 1984); while the second, designated
"Taichung", occurred among Taiwanese (Hsu at al, 1984; Lu and tfang,
1984). Health effects observed in humans following exposure included:
chloracne, Increased discharge from the eyes, soreness and weakness of
limbs, headache*, disslness, and general malaise. Because the cooking
oil in the Tusao study was also found to be contaminated with highly
toxic polychlorinated dibenzofurans, Implications cannot be linittd to
PCBs alone in this study.

CEft 051798
Reproduction and Development

The range of reported effects on reproduction in animals include: a
lengthening of the estrus cycle, weak estrogenic activity, fetotoxicity,
fetal deaths, decreased survival of the neonate, small birth weight, and
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in huuns, sufficitnt tvidtnct in animals, and inadequate evidence of
activity in short-Ctrl nutagenicicy tests.

EPA's eanctr assessment group has calculated a unit cancer risk of
4.34 (mg/kg/day)" , using the upper 95 percent value of the doses used
in the positive study (Kinbrough et al 1975).

Standards and Criteria
Drinking tfater

As the first stage in developing a naxisma contaminant level (MCL)
for PCBs in drinking vater, th« EPA has recently proposed an HCLG of
zero. EPA will establish an MCL taking into account technological
feasibility of control and analytical feasibility (EPA 1988).

Surface Water
The BPA has established aabient vater quality criteria for the pro-

tection of freshvater and salt vater aquatic life of 0.014 ug/1 and 0.03
ug/1, respectively. Por huaan health, EPA ha* estiaated the drinking
vater concentration corresponding to one-in-a-aillion cancer excess of
0.0079 nf/1.

CER 051799
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liver and kidn«ys. In humans. the principal effects are CNS depression
and liver toxicity.

Careinogenieity and Hutagenicity
A 1977 NCI bioassay in vhich PERC was administered by gavage re-

ported increased incidence of liver tumors in nice but not rats (EPA
1985d). A draft report of a NTP inhalation bioassay, currently under
internal reviev, ha* noted an increased incidence of tunors in nice and
rats. Although EPA has previously categorized tetrachloroethylene in
Group B.--probable human carcinogen (EPA 1985b, 1983h)—the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water.

PERC has b*en evaluated for its ability to cause gen* mutation,
chromosomal aberrations, unscheduled ONA synthesis, and mitotic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxie (EPA 1985h). Ad-
ditionally, no dose-dependent relationship* were demonstrated in these
studies (EPA 1983h).

Drinking Water Standard*
EPA ha* not established an MCL for PERC in drinking water. The

agency is scheduled to begin rule-making procedures to establish an MCL
in the near future.

CER 051803
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Carcinogenicity and Hutagenicity
Only one long-term Carcinogenicity bioassay of toluene has been

reported. This study concluded that toluene vas not carcinogenic fol-
lowing inhalation in rats. NTP is conducting Carcinogenicity studies in
vhich toluene is being administered by inhalation and gavage to rats and
•nice. In addition, Carcinogenicity studies by European investigators
are expected to be published in the next few years. According :o
veight-of-evidence Carcinogenicity criteria, EPA has classified toluene
in Category 0, not classifiable as to human Carcinogenicity (EPA l?83c).

Toluene has not been shown to be mutagenic in in vivo or in •/:-TO
assays (EPA 1983c).

Drinking Water Standards and Criteria
Standards. In the first stage of the rule-making process designed

to establish a HCL for toluene in drinking water, EPA has Issued a pro-
posed HCLG of 2,600 ug/L derived from the AADI of 10,100 ug/L by
allocating a 20 percent of drinking water contribution to total intake
from all sources of exposure (EPA 1983c). Subsequent to flnallzation of
the HCLG, EPA will evaluate analytical feasibility and feasibility of
control in establishing an enforceable HCL.

Criteria. In the absence of adequate dose-response data for oral
exposure to toluene, EPA derived a 1-day BA, based on NOAEL of 377 ag/n
reported in studies of hustans, the subjects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day BAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kff adult, respectively (EPA 1983d).

In the absence of sufficient data, EPA derived 10-day BAs of 6,000
ug/L (child) and 21,000 ug/L (adult), by applying an uncertainty factor
of 3 to the 1-day BA. The Agency utilized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distributed
and excreted, and because the chemical presents little bioaccumulation
potential relative to typical toxicants (EPA 1983d).

The EPA ambient water quality criterion for the protection of human
health is U.300 ug/L (EPA 1980a).
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EPA has developed a risk reference dose (RJlfD) of 0.35 ng/leg/day
based upon a NOAEL o£ 1,265 -ng/n reporttd in a study in which nice v«re
exposed by inhalation for U veeks. EPA derived the RJ*£0 by application
of an uncertainty factor of 100, a 20? absorbed dose, and standard
physiological parameters (EPA 198!g).

Careinogenicity and Mutagenicity
There have been tvo TCA carcinogenic:ty bioassays. The first, con-

ducted by NCI, was judged to be inadequate due to poor survival in
treated aniials. Preliminary results of the second, by NTP, shoved
elevated incidences of hepatocellular carcinomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b). Based upon these results. EPA has classified TCA according to
veight-of-evidence criteria in Group 0, not classifiable—inadequate
human and aniul evidence of carcinogenic! ty (EPA 1987a).

Drinking tfater Standards and Criteria
Standards. BPA has established a drinking water HCL for TCA of 200

ug/L.

Criteria. BPA haj developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the L01L, and standard veight and intake assumptions,
EPA derived a 1-day BA of 14,000 ug/L for a 10-kg child (EPA 1984d). In
the absence of sufficient data, EPA has not developed a 10-day BA. EPA
has developed longer-term BA* of 33,000 ug/L (child) and 123,000 ug/L
(adult), baaed upon a NOAIL of 0.3 g/kg/day reported in a study in rats
receiving TCA by garag* for 12 weeks (EPA 1983d).

The EPA lifetiM BA of 200 ug/L is equivalent to and was derived by
_the saM Mthodolofy a* the RHCL (EPA 1983d).

The EPA aabient water quality criterion for TCA for the protection
of human health is 18,700 ug/L (EPA 1980a).
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Carcinogenieity and Mutagenicity
Six studies of tht carcinogenic! ty of TCE in ani.nals have been

published. Two have reported significant increases in liver tumors in
•ice. EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, vas
carcinogenic in a less responsive mouse strain, but pure TCE vas not
(EPA 1985b). Recognizing the lover responsiveness of the nice in the
latter study, EPA has classified TCE based upon veight-of-evidence
carciongenicity guidelines in Category 82--probable human carcinogen
(EPA 1987*).

Commercial TCE containing stabilizers has been reported to be
veakly autagenic in a variety of in vitro and in vivo assays repre-
senting a vide evolutionary rang* of organism* (EPA 1983g). Based on
these data, EPA has concluded that commercial TCl may have the potential
to cause weak or borderline increases above the spontaneous level of
mutagenic effects in exposed human tissues (EPA 1983g).

Drinking tfater Standards
EPA hat established a drinking water MCL for Td of 5 ug/1 (EPA

198?a).
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ug/g and *ict receiving 14,700 ug/g. Assuming that rats weighed 0.- <g
and consumed 0.02 kg/day, NAS estimated a -niniituii toxic dost of 500
ng/kg/day (NAS 1982).

Carcinogenicicy and Mutagenicicy
Technical grade TCP was administered in the diit to itale and fenaie

F344 rats and malt B.C.F̂  "ice at conctntrations of 5,000 ug/g and
10,000 ug/g, respectively, for 105 to 107 weeks (NCI 1979 as cited in
NAS 1982). Female BgCjFj nice received TCP at 10,000 ug/g to 20.000
ug/g, but at 38 weeks, the doses were rtductd by a factor of 4 because
of reduced weight gain. Under the conditions of the experiment, TCP vas
reported to be carcinogenic in male F344 rats (lymphomas or leukemias)
and B.C.P. nice (hepatocellular carcinomas or adenoaas) (NAS 1982).
Pol/chlorinated dibenxofurans and dioxins lay be forced during the
cheaical synthesis of TCF. The dioxin content of the technical grade
TCP used in these studies vas not reported.

Based upon the positive aniaal .studies, EPA has categorized TCP as
a B-, probable huaan carcinogen (EPA 1986a).

TCP vas not reported as •utagcnie in the ASMS assay with or without
activation by hepatic Microsooes (EPA 1984c). TCP did increase the
nutation rate but not the intragenic recombination in S. eervisiac (EPA
1984c).

Drinking Water Standards and Criteria
EPA has not developed drinking vater standards or health advisories

for TCP. EPA has established aabient vater quality criteria (AVQC),
based upon TCPs carcinofenicity in aniwls, for the protection of human
health. The AVQC erittria art 1.2 ug/L for vater and fish consumption,
and 3.6 uf/L for fish consumption only. These criteria are equivalent
to the estimated incremental increased 1 x 10'6 lifetime cancer risk,
based upon the animal carcinogenicity study results (EPA 1986g).
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suB-JC" June 3, 1982 Trip Report to Dead^ica^k Sauget, :TV"o:s ^ ** C'•*'*• C<:

.-CM- Michael C. 0'TOO 1 etf/]sl*ui

Gn June 3, 1982 at 9:00 a.m., I met Tom Powell of the I l l i n o i s Environmental
Protection Agency (IEPA) at their office in Col 1 i n s v i l 1 e , Illinois. Tom irove
me to the Dead Creek site in Cahokia, Illinois. My objective was to determine
if personal safety equipment would be required for any contactor installing a
chain link fence around the perimeter of the site.

Tom and I arrived at the site around- 10:00 a.m. The weather was sunny warm and
humid and the termperature was approximately 85*F. The creek bed is approxi-
mately 10 feet below the bottom of the existing fence. There was water in the
creek but it appeared to be stagnant. Tom remarked that he had never seen that
much water in the creek. The existing fence fsee photographs) was down in
several areas and 1n one location was being held down with rocks. The existing
fence was in definite need of replacement.

I decided that it would be necessary to dig a hole every forty paces as close to
the existing fence as possible. Tom and I would then use the HNU Photoionizer
to determine if any contaminants gases were emanating from the holes. Tom and
I dug 42"holes (see attached map) approximately 18-24 Inches deep and 9 inches
in diameter. Holes numbers 31, 32. 34 and 35 were the only ones that the HNU
readout was greater than the 2 ppm background. The readings for those holes was
approximately 4 ppm-. Tom was surprised that those holes showed greater than
background levels. Tom conducted most of the early Investigations at the Dead
Creek site and he was very familiar with the locations of the heavy contamination
discovered by IEPA.
Tom and I decided that the readings from those four holes could be discounted
because they were not significantly higher than Background. In addition those
readings were probably associated with the farming activities at that portion
of the site. A soybean crop had just been planted.
Based on this field trip I decided that no personal safety equipment would be
required to Install the fence.
cc: Tom Powell, IEPA

CEft 051808
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ENT*!.ILLINOIS ENVIRONMENT?*!. PROTECTION AGENCY ^ MEMORANDUM
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FOnU ^).T ^—V^AJN,________________________________________ ry
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TWILLINOIS ENVIRONMENT^ PROTECTION AGENCY MEMORANDUM

TO:. DATE:

W Information only

Q RetporvM requeued
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1 ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

TO £6um*+s——~?*&_________________________

MEMORANDUM

FROM:.

DATE

SUBJECT:
Wominon only
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c
January 6, 1913

File_e
Ton Powell'- Southern Region

LFC • General - St. Clair County - Cahokia/Dead Creek

This office has received reports that recent heavy rainfalls have had
an impact on Dead Creek. The amount of water within the creek is as
high as thia writer has seen since tha Agency became aware of the
situation in the spring of 1980.

On January *, 1983, Tony Townaen, the Health and Safety Officer of
Cahokia, contacted thia office to aay that water ia flowing through
the blocked culvert under Judith Street. Officer Townsen waa concerned
that water from the contaminated port lone of the creek would wash
contaminants downatreaa. Officer Townsen waa told that there la little
that the Agency could do to correct the situation aa it now exiats. but
that the Agency could saapla the water aa it flows under Judith to see
if there la a problaa.

On January S, 1983. thia offioe received a call from Nancy Bataon, 102
Walnut St., Cahokia, 618/337-4089. Mrs. Bataon lives next to the borrow
pit that ia adjacent to Dead Creek. She stated that water is flowing
into her basement at an alarming rate and that a sump pump must be
operated 2* boura a day. Sha wondered that if perhape some of this
water could be contaminated, since a strange faint odor ia noticeable
at times. After a short discussion within thia offioa, thia writer
contacted NTS. Bataon to aay that someone would be out, later In the
day, to saaple the water in her basement.

Thia writer arrived ia the area at approximately 3iOO p.m. that after-
noon. A water saaple waa then obtained from the south side of Judith,
where the blocked culvert iHsoharged. The water level on the south
side was above the culvert. Subeequently. it waa impoeelble to
estimate the flow rate. A water sample was collected, however, near
en eddy on the south aide. (See lab sheets) The freeboard on the
north side of Judith was approximately H-S feet, so the llkelyhood
of the water running ever Judith was remote. After obtaining this
saaple. this writer proceeded to the Batson reeidenoa to obtain a
water aaaple from the basement. As stated previously, water was
entering the basement at a substantial rate. Mrs. Bataon waa told
that after results are received from tha lab she would be notified.
With the samplaa in hand, thia writer left the site.

TEPijlr
act Southern Region

CER 05U13
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Illinois Environment£L.Jrotection Agency

2200 Churchill Road, Springfield, Illinois 62706 217/782-5562
For IsBediate Release Contact: John Muraro

, ILLIMOIS, SETTOfflOl 24, 1980
-*•

The Illinois Buvlroaaental Protection Afoacv'a involveneat la Cahokia's

Burning Dleeh (Dead Creek) was slow la developing. The Agency received Initial

report* froa area reaideata la May of periodic saoldarlaa; of witcriAlc la ch*

ditch b«tw««n Qu**ay AT*OU« tad Judltl^Laa*. At that tia* eb« iaeidme did oot

appear to to of a ••rlona aacnra, and taa Acaney aaaic&ed ie a low priority.

That all ehaafad on Aufuat 27 «ha« it waa laanad chat Patar Lauaana's dot
rolled la tha ifflteh aad died of appareat chaadeal boraa. Praliaiaary aaaplaa

takaa la tha ditch revealed haiardoua levela of phoephoroua, heary aetala aad

?CB'a aloo| the half-vile of ditch between the two atreeta.

Subsequent toil aaaplaa Taig~oa~Slpr<ab«r H art-t? uf auii-ia-£

•ubataatiated earlier reaolta, (aee attached table). At that tiaa water saaplea

ware takaa froa three' private wall* £na a poad adjaeeat and eoaaected to the

ditch.

Saaplee froar^tha walls war* analysed and shoved ooraal lerala of aetala.

Analysia of tha earn walla for orcaaic chealrala were aeeative for two but tha

veil at 101 walaat Street adjacent to tha poad showed low levels of chlordana,

PCS'a aad alkylbeaseaea.

Analyaia of tha poad water showed normal levela of aetala with low levels

of PCB'a and aliphatic hydrocarbons which are petrolawa products such aa aotor oil.
«-
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Based on Cte initial, samples tha Agency moved co seal off the ditch b«cv««n

cha road*. Fmttdat •»< sicae warning tha public were placed ac aach end of tha

ditch. OB f«*emmtmS 17 ehs) Illinois Dapertment of Transportation, District 3,

iaajtallinf • M0* faaea •loo( both side* of tha ditch «nd around the pond,

off tha 4Oatamlnated area CO unauthorized p«rtonn«l. This installation

7,000 f««C of fancing fro* DOT acoclca and waa undar Cha suparvislon of

D«l* Klobr, Cb« dtatrict an«inaar. Coat of tha fanca is ascioacad ac $7,500 and

vlll b« paid for by tha Illinois EMrgancy Sarvlcas and Disastar Agancy from tha

Coramor'a Dieaatar Raliaf Fund. Tasts talcan by the Illinois Dapartaant of Public

Haalth show no radioactivity in the araa.

These actions co«plata the first phase of dealing with this situation aimed

primarily at safeguarding tha public's health and safety.

Phase tvo will concern itself with the long-term environmental impact of

tha contamination, its extant and assessment of tha liability and responsibility

for the situation.

Phase three will address tha problem of cleanup and disposal.

At this time the A*«ney £«•!« th*r«- Li-no threat 5r3= the di::h t: th« h-ilih

and safety of the public. There are no vapors from the contamination unless the

ground in the bed of tha ditch la disturbed. These will be sampled later this weak

for laboratory analysis to determine their content.

Vith the public safety Isaua winding down tha Emergency Response Unit will

turn over future action by the Agency to tha Division of Land Pollution Control as

provided for in IEPA operating procedures. This division will develop a program to

determine the extent of tha pollution in the affected area as well as north and

south of the araa of immediate concern.

Its primary objective will ba to establish tha exact perimeter of the con-

tamination by a sampling program that includes:
CER 051815
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f 1. eaat and mac of cha ditch from Queeny Avenue co Judith Lan«.

2. north and south of that area froa Queeny co beyond the industrial

complex and froa Judith to the Mississippi River as well as both sides.

3. testing vegatation along both sides of Dead Creek along the area

outlined plus take samples of crops in the immediate vicinity.

4. core sampling along the same route Co determine the extent, if any,

of groundwater contamination.

Land personnel will also pursua reports that a burled dump exists on a three-

acre slta 300 yards south of Saugat Village Ball la an araa bounded by Queeny Ave-

nue, Falling Springs Road and Cha northern boundary of the old Waggoner Trucking

Company property.

This phase of the Agency's actiona will extend over a parlod of several months.

Unfortunately thara ara no quick solution* to solving problem* such aa choaa that

have been found hara. 1C will take tima for chase actions aa wall aa establishing

who la responsible and liable for creating thia situation.

CER 091816
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WA 82 -. H099 Exhibit A
July 8,1982
Page 1 of 3 pages

Specifications and Statement of Work

Background

Oead"*Creek 1s located 1n the towns of Sjuoet and Cahokla 1n St. Clalr
County. Illinois. The creek supplies drainage for part of the Mississippi
River flood plain known as the American Bottoms. During the past forty
years Dead Creek has received Industrial wastes from a variety of Industries
Including the Harold Waggoner Trucking Coipany, Monsanto "Corporation. Midwest
Rubber Reclaiming Company. Chemical Warfare Service Division of the U.S.
Army* Lewln Metals Company (now the Carro Coppper Company).'American line
(now AMA* Z1nc). LuBHght Refinery (now a Mobil 011 Marketing Terminal) and
Engirt Disposal. A majority of these discharges wart eliminated prior to
1971 when a culvert wider Mew Oueeny Avenue was plugged. These Industrial
wastes art now discharged to tht Sauojt Uastewattr Treatment plant.

Tht erttk was blocked at Judith Lane which prevented contami-
nated waters fom being transported downstream. Concentration of several
mttals Including barium, copper, lead, nickel, phosphorous and zinc exceeded
several thousand parts Ptr million (ppm). PolychloMnated blphenyls (10000
ppm). dlchlorobtnztnt (12000 pps). xylene (5*0 ppm). tMchlorobenztnt (3700
ppm). chloronltrobtnztnt (240 ppm). blphenyl (9000 pom), dlchlorophtnol (170
ppm). alkylbenzenes (370 ppm). naphthalenes (650 pom), and hydrocarbons
(21000 ppm) were also Identified In a few of tht samples.

Scope of Work

The Contractor shall furnish the necessary personnel, tutorials,
services, facilities (except as otherwise specified, herein), and
otherwise do all things necessary or incident to the performance
of the work as set forth below:

Products
a) Fence - Chain link wire fabric shall bt made of Ho. 9 gaugt

galvanized stttl wire, woven 1n a 2 Inch mesh. Tjp and -r
bottom edges shall bt twisted and barbed. The fabric will
he one piece with a width of 72 Inches. . <•

b) Barbed Wire - 6alvin1zed stttl wire shall consist of two
strands or Mo. 12 1/2 gaugt stttl wire with four point barbs
on flvt Inch centers.

c) Posts and Bracing - »1pt lint posts shall bt.2" 00
oaivaniztd stttl pipe. $cJLM*r Y0 cvu '

Comtr and oatt posts shall bt 3* 00 galvanized stttl pipe.

Bracing and too rail shall be 1 - S/V 00 galvanlted
stttl plpt. C£R 051ai7
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I L L I N O l j V I R O N M E d T A L P R O T E C T I O N A

SPECIAL ANALYSIS FORM

CY <r.
£1

" Z O

Time Collected,

Date Collected,
Faci l i ty Nana:

Sub-Basln_

Collector
Facility Number: File Tovm

Scream N«me(s) Stream Code:

Source of Sample: (Exact Location)

C •".

gfayilcal Obiervationi. Retnarka: 1 > J- "2 - 11,

uj T"£5T

PC: Q h "Hv

flow Field Dissolved Oxygen Field PH
1 —— ' —Field Temp.

Areealc _Collfora/100ea .BOO

_B«rlvai

Boron

_7ec«l Col If or*
100 eU

_Fee»l Strap
100 ml

.AlfM (Total) /ml

_COD

JS/EC

_Copper

jChromiu

R E C E I V E D
,Suep.Solid*

Jtal.Susp.Solide

(tri)

.Chromium (hex)

.Iron (Total)

.Iron (Dissolved)

.Lead

..Manganeea

Jtercury (ppb)

.Organic Nitrogen

Jfltrata

_Pnoaphorua (P)

.Chloride

_Fluoride

.Sulfate

.Cyanide

£ Q

Hardnese

.Alkalinity

.Total Acidity

.Free Acidity

JHckel MBAS
f

Qth«r (Sp«cify)
c

^alenium (ppb)

Sllv«r

.Zinc
Reaulta in mg/1 unlaaa
otherwise noted, i

iOO% MMV«W« PMW *^^
IL532-0546
LABS 3 3 /73

Tranaportad

Received br?

Transported by:

Recelwd by^_

USE ONLY
Lab number:.
Data sample f

Data analysis completed:
Data results forwarded:.
Total Tests requested:
Lab Sacti

.Rac'd byi^l
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î

5 î
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y
Time Collected: ^__

Oito Collected: / ' J3 0 ' 0 '

'•<** *~
SPECIAL ANALYSIS FORM

Date Received JAN £S ! ;3

ILLINOIS'tNVIRONI.OrAL PROTECTION AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

FILE HEADING: FILE NUVJJER:

SOURCE OF 5AIv<PLE: Location)

a-
PHYSICAL OBSERVATIONS, REMARKS:

TESTS REQUESTED: /~I C. Q.

COLLECTED BY:? T?*. ri...x /. / TRANSPORTEITBY;
LABORATORY

RECEIVED BY:
DATE

COMPLETED: 3 -
DATE

TORWARDED: 3 - '9

. /

LPC-8A 4/77 (HOT FOR DATA PROCESSING)

CER 051835



Time Collected: /O /
/ TData Collected: / " ̂

Ub *SPECIAL ANALYSIS mm
Date nscoivcd

ILLINOIS iiNVIHCin.iNTAL PROTKC'I'ICN AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

KILt .'lUMStR:;COUNTY: r ILE H£AD1NG~

SOURCE OF SAMPLE; (Exact Location) /-.-, ?*. . (:j * //

PHYSICAL OBSERVATIONS, REMARKS; &C'O'O-- L/cr-j

TESTS REQUESTED; f?C.$. **

COLLECTED BY ; /rt**»l t- Te>~ r£, .. x /. / TRANSPORTED Br ;
LABORATORY

RECEIVED BY;
..

•£<•>/ COMPLETED; FORWARDED: 3 - /x - Ff

6. I

. Q f f c /
T V / ~

RECEIVED
——OOTI5108I
ILL E.P.A.-ni oL. E.P.A.

STATE OF

LPC-8A 4/77

STATE OF ILLINOIS

(HOT FOR DATA PROCESSING)

CER 051836

E0007?)4



Time Collected: Ub **

Date Collected
i n p oj

: / "^ 0 " .5 '
SPECIAL ANALYSIS FORM

Date Received JAN >>Q i ' •>,
^** • W ^ M > O « X - - i . . l A J -̂ MBB

ILLINOIS ENVlRONMtM'AL riOTbCTiCN AC.tNCY
DIVISION OF LAMD/NOISE POLLUTION CONTROL

FILE HEADING:C O U N T Y :

SOURCE OF SAMPLE: (.Exact Location) /<-f*,. /c • - / ^ > tL/*// (~ ~/O<-/_—— .

PHYSICAL OBSERVATIONS, REMARKS: ^r7<? i- /t° s ± - / CY

TESTS REQUESTED; /T C.Q. £ A /£>/?,*//•/£&

COLLECTED BY ; t- Tc~ 'r><m */./ TRANSPORTED BY :

RECEIVED BY
rtvC*-

; Q* ^. COMPLETED;
DATE

3 - I *f - F ( FORWARDED: J - / y - F /

~ 0.3

D
RECEIVPn

00115:331
ILL E.P.A.-STATP o i

CER 051837

LPC-8A 4/77 (NOT FOR DATA PROCESSING)



' r ; "I r'*r> VC
Time Collected: __// • /O /? ^1 1-ab I

/ -7 O O I S?-CLAL AJMI.Y.SIS FORM
Data Collected: / "_»>-» 0 ' 0 ' Date Received JARZ.H S8.I _

ILLINOIS .KNVIHGN.'.'OT^L /iflJ'Ir.C I I O N AGtNCY
D I V I S I O N GF LAND/NOISE POLLUTION CONTROL

r I L E -L-^UIHG:COUNTY:

SOURCE CF SAVJ'LE: (Exact Location) />:?AJ. /c--'~',

PHYSICAL OBSERVATIONS, REMABKS: £aCr-/f<,_t ~ ^ /t G AT// 7L'^ £ s
——————— J /

TESTS REQUESTED; /?C.Q. 'S

COLLECTED BY!>»/•/•./ />1**J f~7%~ A.ss/./ TRANSPORTED Bit 'rif"~,t
1 LABORATORY '

DATE DATE
RECEIVED BY; <&&COMPLETED;-S-t^f-Tf FORWARDED:

*±*i&r

CER 051838

LPC-8A 4/77 (NOT FOR DATA PROCESSING) EOOOT'M*



Tins Collected: .cA. — " " I . i b
/ T O O / SPECIAL A N A L Y S I S FURM

Site Collected: . / " ̂  0 " 3.' D.v.o Received

ILLINOIS LNVIF.ONI.UiNTAL ?HC:'^;':CN AGENCY
DIVISION OF LAND/NOISE POLLUTION CONTROL

COUNTY: KILE HEADING:

SOURCE CF SAMPLE: C Exact Location) *•<.*. :/t >-, .1,, ,jg// . 2

PHYSICAL OBSERVATIONS, RE3XABXS; V- A, C

TESTS REQUESTED: /T £ ^.

COLLECTED BY :
LABORATORY

RECEIVED BY; ̂  e '̂1^ _________ COMPLZTED: ______ -3> - t 1 -7" ' FORWARDED: 3- '<f - f I

- 3,9

CER 051839

LPC-8A 4 /77 (NOT JOR DATA PROCESSING)



Tine Collected:

Date Collected: / ' «-

,
SPKCIAL ANALYSIS F

lib I

Date fioceived .!.98J_

X U N T Y :

"ILLINOIS C.NVIHOM.'J-..N:AL ?HOT-;CTICN ACtN
DIVISION OF UND/NOISE POLLUTION CONTROL

——————rTEE————————————————————— ILE

SOURCE CF SAMPLE: (Ejcaet Location) - /<:' /

PHYSICAL OBSERVATIONS, REMARKS;

TESTS REQUESTED: /? C. Q. ~

COLLECTED BY : 7?<>. /£.>. x /. /TRANSPORTED BY; /*>• ~
LABORATORY

RECEIVZD BY: e<-° COMPLETED; - P/FX)RffARDED: J> - /'/ - /r/

LPC-8A 4/77 (NOT FOR DATA PROCESSING)

CER 051840

L/U1970*)



r ' i
Time Collected: ______ __

/ -I'Q 01 SPECIAL ANALYSIS FORM i < m v a
Date Collected: / ' --i O " 0 ' Onto Received _«JMM C7

/-
P g>"»

/-
Lib V

COUNTY:

ILLlNOIS~lNV~IHOi-Fr.NTAL PrtJi i- .CTION AGENCT
DIVISION OF LAND/NOISE POLLUTION CONTROL

K I L K H1-AD1NGT

SOURCE OF SAMPLE: (Ixact Location)

PHYSICAL OBSEflVATIONS, REMARKS; /I M+ 0 I /* —

TESTS REQUESTED; /?C.Q.

COLLECTED BY: n1a*i<J * Ti>~ ft>..>s/./ TRANSPORTED HI;
LABORATORY

RECEIVED BY:
DATE DATE

COMPLETED: 3 ' / V - /" / FORWARDED: _? - x ? -T/

M PfM /
I RECElVFr>

OCTI5198I

LPC-8A 4/77 (NOT FOR DATA PROCESSING)

CER 0518*1

D01S70?



Time Collected:

Date Collected:

\-fiin '

. -> O ..V
5PECLAL A N A L Y S I S TORM

/ x- <J ̂  -*•

Date Received JAN 29 .1.981,
L'^NOI S~:.N VlHOtinXM 1AL r H Q f l C ' i i C N AGr.NCY

DIVISI3N 3 F L A N D / H O I S E POLLUTION CONTROL
COUNTY: FILxi iiliMBcfl:

SOURCE OF SAMPLE

PHYSICAL OBSERVATIONS, RQOVflKS: $

Ko/ /

TESTS REQUESTED;

COLLECTEDLY : ^f^. .. * /. / TRANSPORTED BT ; ri? /*** M .

LABORATORY

R£CE1VED BY; COMPLETED:____3 - I ? -
DATE

FORWARDED: .? - ' <r - f f

7

LPC-8A 4 /77 (NOT FOR DATA PROCESSING)

CER

EOOObOO



Time Collected: __.J_

Cate Collected: / "'
SPECIAL ANALYSIS FORM

Date Received
| * N ' / > Q >Jrt" c/ l

•CCUNTYT

ILLlNOIo ENVi.RC:. K I N T A L PHOiliC'I'ION ACtNCY
DIVISION OF LAUD/NO ISE POLLUTION CONTROL

i HiAUlNGl rILE NUMBtR:

SOURCE OF SAMPLE: (Exact Location) £- .*?£ t,jA <, (•"o//1=f/ifr/

?fi*jcr s* T 7*/'£ o T

a f: f 7 AFAct'A>T TO filf-*: :, s«J7C J
( I

PHYSICAL OBSERVATIONS, RB1ARKS;
'

JJrot.jAJ,*^. -<>. r /!+;< >Z
•>?••

/ /'-7y?<

TESTS REQUESTED: f? C. Q.

COLLECTED BY: /-^^ i/ T?/». r^-.. »>••/./ TRANSPORTED BY:
LABORATORY

RECEIVED BY:
DATE

COMPLETED;
DATE

3- /I -ft FORWARDED: 3~/9~F/

RECEIVED
QCT1GI38|

LPC-8A 4/77 (NOT FOR DATA PROCESSING)

CER 051843

EOOO&01



Tine Col

CBte Collected!

lected: Ji (?d>f
/ T<? 01/ ' ̂  0 " 1 '

.. (
Mb I ((JU.1S7?,-}

SPECIAL ANALYSIS FORM
Date Received JAN £9 I 78

CGuMT:

ILLINOIS ^NVIHOUI ' iNVAL Pfflj; iC T I O N A G i N C Y
DIVISION OF LAND/NOISE POLLUTION CONTROL

i-'ILK HEADING:

SOURCE OF SAMPLE: (Exact Location)

PHYSICAL OBSERVATIONS, REMARKS: '/ ff/,* ~r ,

TESTS REPUTED; /?C.U.__

CQU^CTED BY : Te~ r£... x /. / TRANSPORTED BY : /<••>• ~
LABORATORY

R£CEIVID BY:
DATE DATE

COMPLETED: 3 - I *> - f I FORWARDED: 3 - /f -/".

RECEPffP

LPC-8A A/77

CER 05164*

(NOT FOR DATA PROCESSING)



7 r I O r* , ' /
« Time Collected:

/ , ~> o oDate Collected: / <-^ 0 " J
3I>F.CIAL ANALYSIS FORM

Date Received

!)Ui£7AO
,,,, ,qMl< °

ILLINOIS r .NVIKONMJiNTAL PROTKCTION A C L N C Y
DIVISION OF LAJID/HOISE POLLUTION CONTHOL

COUNTY: H.-'ADING:

SOURCE CF SAMPLE: (Exact Location) /MO»jT /} /> -• To<•>«<, L.UC// Cr //\-

PHYSICAL CBSERVATIDNS, REMARKS:

TESTS REQUESTED; /T C. Q.

COLLECTED BY : y- T?^ ^. .<>•'/./ TRANSPORTED BY;
LABORATORY

RECEIVED BY:
DATE
COMPLETED: 3 - / J

DATE
FORWARDED: 3 -

o. i 0 , 1 pfft

RECEIVED
OCT15I33!

STATE 1--D.LLJi

LPC-8A 4/77 (NOT FOR DATA PROCESSING)

CER
EOOOfeOJ

DU1CT-10



^_7" ' ' '
. Time Collected: 4X- ....

Date Collected: / "-•? 0 "^'
S?tcUL ^'

Date received

ILLINOIS "iNVLHON!.it:7fAL i-r turhCTlCN AGtNCY
DIVISION OF UND/NOISE POLLUTION CONTROL^

KI1.E Hi-JVUlNG: rIJi NUMStR:

SOURCE OF SAMPLE: (Hlxact Location) /*» /; ̂  /' -/p / Cr" / /

PHYSICAL OBSERVATIONS, REMARKS; /* f/ / O*J, r^- —

TESTS REQUESTED:

COLLECTED BYT T?~ / .̂...̂ - /. /TRANSPORTED BT;
LABORATORY

RECEIVED BY:
DATE _

COMPLETED:
DATE

3 - / < f - S - { FORY/ARDED: 3,-'*-ft
7

. <- Q . /

LPC-8A 4/77 (NOT FOR DATA PROCESSING)

CER 0518*6

EOOO&04



Tine Collected:

Date Collected:

o? '
,

3 '
SPECIAL ANALYSIS

T i b * J < ;

!-.'.!
Date Received

C O U N T Y :

ILLINOIS r iNViHONi . - iNrAL Pi'Jj 1 h-CTICN Af.r.NCY
DIVISION OF IANC/NOISE POLLUTION CONTROL

HEADING:

SOURCI CF SAJ^PLZ: (.Ixact Location)

PHYSICAL OBSERVATIONS, VBURXS :: _*?/ a J /// ~/U r L C/ . J^/« //

TESTS REQUESTED; /?C.Q. (?d/(\£/AS*7£c/

COLLECTED BY ; ^ '/^r.>» x /. / TRANSPOHTED BY ; - ./
LABORATORY

RECEIVED BY: C
D

COMPLETED; 3 • ' 1 - ̂  (
ATE

FORWARDED:

CER 0518*7

RECEIVED
DP.T i .^ TOQl

ILL. FP A _
STATE OF ILLINOIS

LPC-8A 4/77 (NOT FOR DATA PROCESSING)



Tine Collected: ___

Date Collected: _/ -,' o 010 ' V

r i c

SPECIAL A N A L Y S I S TOW*
Date Received

ILLINUIS r.NVi?.C!.;.'iNL\L r . -Cl ' tC ' l iCN A G E N C Y
DIVISION OF UUJD/r iOISE P O L L U T I C N CCNTPCL

CoLNTY:

SOURCE OF SAJtfLE: Location)

PHYSICAL OaSERVATIONS, REMARKS; / , * / / <ffff.
«<r

TESTS REQUESTED; /?C.Q.

COLLECTED BY

RECEIVED BY; C/
DATE

COMPLETED:
DATE

1 - / 9 - g~ I FORWARDED: J - / *

CER 051848

LPC-8A 4/77 (NOT FOR DATA PROCESSING)



Tin* Collected:
, ->0 01 SHtCIAL ANALYSIS

Cute Collected: / ' ^ 0 " 3 ' Date Received

UU127?G
JAN 29 isa

ILLINOIS r.N'/IRGhi.ii.rAL PHOTKCTTuN AGtNCr
DIVISION OF LAND/NOISE POLLUTION CONTROL

rUCAUl'NG: rlLt MjI.aiR:

SOURCE OF SAJv^LE; Location)

PtttSICAL OBSERVATIONS, RD<AJWS;

TESTS REQUESTED: /~. C. Q.

COLLECTED <»- T?>. TRANSPORTED BY;
LABORATORY

RECEIVED BY:
DATE
COMPLETED: - / <» -

DATE
/ FORWARDED: 3 ->9

CER 051849

RECEIVED
OCTiSDfll
E.P.A. - n

OF

LPC-8A 4 /77 (NOT FOR DATA PROCESSING) EOOOM)



r
Collected: / -) O O// " >.^ 0 " 3 '

FORM
Date Received

ILLINOIS HNV:.HG,,7.i;NTAL rHOTcC .TUN ~.\Gc.!'.Ct'
DIVISION OF LAND/NOISE POLLUTION CONTROL

KILE HMDING:COUNTY: f

SOURCE CF SAMPLE: (Exact Location) /V^>. Jc^,,,., £.}£//

PHYSICAL OBSEfiVATIDNS, REMAflKS: '7c;-" ^/ ci - ^" ></,.

TESTS REQUESTED: /?C. Q. //• 7fC/

COLLECTED BY:?-^-^/-,/ Ti>~ TRANSPORTED BY:
LABORATORY

RECEIVED BY
/i /v\

; C/1 f- COMPLETED; J7 - / 9 ~J7 FORWARDED; J - / 9 -

Ch /or
^

= &3 v- / e. b
re Q»,

C£R 051850

RECEIVED

M.L P.PA.-ni PC.
STATE OF ILL/NOIS

LPC-8A 4/77 (NOT FOR DATA PROCESSING)



Tiat Collected: /.'
.c c

Date Colltct«d: 3 -/P-

Ub *
SPECIAL ANALYSIS FORM

D»tt R«ctlY»d

0020139
rt/lRII 1981

ILLINOIS E N V I N M T A L
DIVISION OF LAND/NOISE POLLDTION CONTROL

ccUNIT:«Sr.
IfTLE HEADING: jT

\CA/£0A/Zk teto
IL£ NUllBZn:

SOURCE OF SAMPLE; (Exact Location)

PHTSICAL OBSERVATIONS, RBOHCS

TESTS REQUESTED;

RECEIVED BY:
l

COMPLETED: FOHIARDED:

RECEIVED RECDVLD
.' o

ILL. E.PA-D.LP.a
APR 29 1381

LPC-8A A/77

51 Alt Uf ILUnUI9 E.PA — U.L.rv^.
^T4TP Of ILLINOIS

EOOOfeD.'r
(MOT FOR DATA nOCBSSOG) D020139

CER 05U51



Collect«d: X .'

Date Coll«ct«d: >3 **

c C
Ub I

SPECIAL ANALYSIS FORM
RMtiv«d

ILLIMOI5 EHVIBONlgMTAL PMTKTIOH AfflMC?
DIVISION OF LAND/NOISE POLLUTION CONTROL

ujuwii: HEADDKi: |F\ILe NUMBER:

SOURCE OF SAMPLE; Cg*»ct Location) /"

PHYSICAL OBSERVATIONS, REMARKS;

TESTS REQUESTED:

LABCRATCRT

RECEIVED
UAIg
COMPLETED: FORKARDED;

RECEIVED
MAY 811301

n i F P A _ni APR 2 9 1981
STATE OF ILLINOIS

SIMTEOPILLIHOIO

LPC-8A 4/77 (MOT FOR DATA PIOCESSXXC)
CER 051852

EOOO&iO



C>
Tin* CoUactad: /I* 3Z H./^t

Date CoUactad: J ** / * ** 0 /

c
Lab I

SPECIAL AKALTSIS FORM
Date Received

D020137
HAR II 1981

COWTC:

ILLINOIS BJVTBOMffiMTAL PBOTKTIOH AflENCY
DIVISION OF LAND/HOI5E POLLUTION CONTROL

—————FTEZ————————————" p
\

112 WVSEB:

SOURCE OF SAMPLE; (Exact Location)

(
PHYSICAL OBSZE7ATIOH3, HEMABKS:

mTS

COLLECTED BT;fcfrj AMKuxiiusu n;
LABORATORY

RECEIVED BT:
LULTE

COMPLETED: PORKARDED:

RECEIVED
CER 051853

RECEIVED
ILL E.P.A. - D.L.P.C.

STATE OF ILLINOIS APR 2 9 1981
t.PA - D.LP.C.

*VTATF QF ILUMOIQ

LPC-8A 4/77 (HOT FOK DATA PROCtSSniC) D020137
EOOOSli



Time Coll«ct«d: / 3 '.
c

Date Coll«ct*d: 3 - /O

^ 002013sLab I
SPECIAL ANALYSIS FORM MR II I 98 I

D»t« Rtctived ___

COUNTY:

ILLINOIS' HmaoMgHTAL PBBTBTIOH
DI7ISION OF LAND/MOISE POLLUTION CONTBOL

V
I

TLZ NUlfiBl:

SOURCE OF SAMPLZ: CExact Location)

PHYSICAL OBSERVATIONS. REMARKS:

O

, PCR

RECBIVgD COMPLETZD:
tKITE

FOHMABDED
//

: c//

RECEIVED RCCEIVED
MAY 211331

ILL E.P.A. - D.LP.C.
CTATC OP II I INOIS

STATE OF ILLINOIS

LPC-8A 4/77 (MOT FOt DATA PXOCZSSIVG)

CEft 051854

0020136

E00081-:



C
SPECIAL AHALYSLS FORM MARn/m

COUNT?:
HLIMOI5 BTCIMMUB1TAL PkJTKTIOM
DIVISION OF LAND/HOISB POLLUTION CONTHDL

TLZ

SOURCE OF SAMPLE! (Exact Location)

PHYSICAL OBSERVATIONS. RBORCS;

TESTS

LABGBATGRT

RECEIVED BI:
LULTX

COMPLETED: FORKARDED;

MAY 2 11981 RCCEIVED
ILL E.P.A. - D.LP.C.

STATE Or ILUWIO APR CO 1001
:y.A. - u.L.r C.

LPC-8A 4/77 (HOT TO* DATA PtOOSSIVG)
CER 051855

D0201-J5



c
Tiae Collected:

Drte Collected:

C

— /(/ ** fl /

Ub I
SPECIAL AMALISIS PORU

R«C«lTBd

OrvutUNMEnXJLU rnJTZCTIOM
DIVISION OP LAND/NOISE POLLUTION CONTROL

COUNTi: OEAJJLNU: FILE NUMBHl:

SOURCE OF SAMPLE: (Exact Location)

/Ufa

PHTSICAL OBSZRVATIOMS, PBUAHB;

UULLECT&D aZ lfJ&i£/£
LABQRATDRT

-A/*
L0C4A.

HECEIVZD BY; CGMPI2TZD:
LftTZ __

FORIARDED:

MAY 211381 RECEIVED
ILL E.P.A.-D.LP.C.

STATE OF ILLINOIS APR 29

E.P.A. - D.Lr.C.

LPC-a* 4/77

STATE OF ILLINOIS

(HOT F0» DATA nOCISSZMG)
C6R 051856



c
Tiae Collected:

r*te Collected: 3 ^/O"

Ub I
SPECIAL ANALYSIS FORM

Date Received

D020133

niwimar
ILLINOIS uwOutuOlTAL PROTECTION
DIVISION OF LAND/NOISE POLLUTION CONTROL

*Sr.
IL2

SOURCE OF SAMPLE; (Exact Location)

7
PHYSICAL OBSZR7ATION3, HPIAMES!

TfaTS

HI I / ou ;2Sa
LABORATORT

>Krr£7T~mazfimi'

RECZIVZD BY: COMPLETED: POHMARDED:

< O./

RECEIVED
:,'AY 211381

ILL E.PA - D.LP.C.
CTATC rtc it i CER 0518S7

STATE OF ILLINOIS

LPC-8A 4/77 (HOT FOR DATA FROCSSSXBG) D020133

EDOOS1



c c
Collect«d: 7^ ' •? Of ./If. Lab I

9 //} *T/ SPECIAL ANALYSIS FOHU
Oat* Colltct«d: 3 ~/U ~6 I

ILLINOIS EWIBONUEHTAL PROTECTION" AflBKY
DIVISION OF LAND/NOISE PpLLOTION CONTHDL

COUNTI:Ar. Ctax I ILE NUMBBi:

SOURCE OF SAMPLE; CExact Location)& /&
PHYSICAL OBSZSVATIONS, REMARKS;

TESTS REQUESTED;

LAaQRATQRT

RECEIVED BY; COMPLETED:
QiTE /

; V / l^-/(n
77 ^

RtCtlVED
MAY 211331 RFCFiVFa

ILL E.P.A.-D.LP.C, r tQOft
STATE OF ILUNOIS_____APR 29 1QR1 C£R 051858

5-P.A -I1LHC.
STATE OF ILLINOIS

LPC-8A 4/77 (MOT FOK DATA PXOCSSSXHG)

EOOO&Iu



Time Collected:
1 //) VID»t« Collected: 6 -/C/-g/

C D020131
• Ub I
SPECIAL ANALYSIS FORM

D»te Receired

ILUHOtS amBflMUENTAL PBOTHTIflH
DIVTSIOK OF UND/NOISE POLLUTION CONTROL

COUNIT :

sr.
ILE NUICBER:

SOURCE OF SAMPLE; CEzact Loettion)

Cr /fi2> (/M0*1 rot- tiku.)

PHYSICAL OBSIHVATIONS, HZUARKS;

TESTS REQUEaLi^b; PC&

LABORAIORr

RECEIVED BY: CCUPLETED: FORWARDED;

/

RECEIVED
WAY Z11331

ILL E.P.A. - D.LP.C.
CTATC OF ILUHOIO—

ji,

LPC-8A 4/77 (HOT FOft DAIA PROCBSSIMG)

'v/5

CER OS18S9

D020131

EOOObiV



c
Collect«d: ."V. ^L/ r.''t ' L»b I

3 lf\ 91 SPECIAL ANALYSIS FORM
«• IU*' ft D»t« Received

0020130

H A R M 1981.

COUNTY;

ILLINOIS avnflMUENTlL PMTKTIOH AGEUC7
DIVISION OF LAND/MOISE POLLDTION CONTHDL

IP
\

IL2

SOURCE OF SAMPLE: Location)

PHYSICAL OBSERVATIONS, RBiAtBS;

TESTS REQUESTED;

LABORATGRT

RECEIVED BY: C/K
UATJ

CdlPLETED: FORMRDED:

RFCFIVED
MAY 2 11931

ILL. E.p.A,-p-LP-c- RECEIVED
STATE OF ILLINOIS

APR 2Q 1QQ1

STATE OF ILLINOIS

LPC-8A km (HOT P0» DATA PKOCBSSHI6) D020130

CER 051860



Tine Collected:

Ikte CoU«ct«d: 3 '-'

47fM- c
Lab f

SPECIAL ANALYSIS PORK
0«t«

COUNTY;

ILLINOIS EHVHCNUENTAL PROTECTION
DIVISION OP LAND/MOISE POLLOTION CONTROL

T
SOURCE OF SAMPLE: (Exact Location) /

PHYSICAL OBSERVATIONS. REMARKS:

TESTS

\11Z3*HUL
LABORATORY

RECEIVED BY:
UATB

CdffLKTED: POaURDED;

RECEIVED
MAY 211331 RCCEIVEDILL. E.P.A. - D.LP.C.

QTATC P\S imMQlC___

ST^nFnu^
LPC-8A kill (NOT FOE DATA PKOCESSIBG) CER 051861

00201^9



ILLINOIS OmtOWrtKTALV-OTtCTIOB ACCHCT
DIVISION or LAMD/NOISV *OLLUTION coma.

CMtttCAL ANALYSIS TOW

K«y far Oti*rnlr.ln< Typ* of
J_S)

(1 )

( 2 ) Mil-Ill*
( ) )
( 4 ) Run-off
( J )

W«ll

««n

. '.-; :«.a;r.a«,« . xi .,
' I ! r'.3« or

> ' ) * Spring
' - - LjalMttr

Pond
))

Systra

• 1 ! Soil

< 2 ! *isi«
( 3 ) Otncr

sirr :MVE::CRT

'. Loeition i

L»cti ( 1 ) : I l l t- t l ' 2 ) : Indl.-n* On*:

K*tpeniTbl* Party

ZL Board Ordtr (X)
I?)

Tint CoU»c'.*«

Slick-up
(

ricl* to colltct sunpl* (X)

ft .to vtttr
(Pros T .O.C. )
B*ekcround ( X ) . . . .

UT)

Ground nttr aajapltd by (Indleatt on*): (1) Btlllnf;
(2) P<«»in«; (-3) Othtr . Sptcify) ____________

5a>t)lt Appttrane*:

UT)

Collector eoiOTtnti:

%&
s>f Agy cjM- ^ &JA
77*^ 2>&C

.r-insported bv ». or Coopany

UB USE OMLT BU43549
Ub No.

3«mplt prop«rly pr«Mr*«'f TE MO
conpltud

Addrcat
of Ub

LPcarao
Ub

'—ITS)

Prlvtu Ub (X)

* Analyi** ar* to b* pcrfonatd on unfUt«r*il jamplta.
txcttdlnt no. of plaeti anown ar* rtporitd In tnt lab conwtnii section;
icaia r*4u*at*d but not run inould «lio b* explained In in* lab
coawnt* atetlon.

32

hroatur

%nrsne-»

."•rcurr Hr

ltck-1 Mi

K lltm>-nl trln

irxl Cr*^:»
pM 'Unit*)

!•>«••. '

Plir.rr'f<-r-

O- 3-

i_ . r r r 1 1
t r

L

»f AC
.'odium ;4n

X (

Sulfnu S04

l-c

x x t

o 9

JE . ' . » sr: T/M CER 051862
LOOOS-JO



ILLINOIS CMVIMNMrrTAl( TtCTTOH ACtlKT
DIVISION or uure/MotseViturriM COMTML

CMOtlCAL AMALYSIS TOW

»«v for OsteraiBlni Type of Monltorl-.! Paint
'SI S'jrTtct water (Cl S round later (J.^ Uaena'.t __ X i 3p«;iai

-—, '^trJ,^ ' ( ' • ) 'asnltir Sell ' : 1 i rlo« ar ' 1 i 3oll
:«*p

, 2 ) «ld-tlt» ' 2 ! Prlvt t t ««n 2 ) Pans . ' 2 1 .»ts'.»

U) lapo^iset

, ' 3 > 3 p r l r . C
'- ' W*l"e
< » NbUU M S

' 3 ) Ccllev.lan (
5/st««

• Pr'. <t'.« ««.... .'..-etm, .prlr<, ..^pounase .'.a'.tr ont/

' P r * u "* ^ "« r L _ U ^ 4 jr.—-----,r> SITE IMVEITORY
•luraER (^T

^r Co. -~LPC REGIOM

Jsettion

( 1 ) ; Illtftl ' 2 1 : Indlntt On«:

tpOMlbflT UPtyT

8o«rd Or<J«r (X)

Time Colltcttd ~t;Sl

Stlck-up _. ft.

Caeple teia?.

t'nibl* to collect sanple ( X)
i
ft.

(17)- :&

Uepth to water
(from T . O . C . )
Background ( X ) . . . .

u"5")
Ground water ta«pled by (Indicate one): (1) Balllnfj
( 2 ) P\«»plnf; ( 3 ) Other (Specify) _____________ Ul )

Appearance:

nnipofl«d by

LAB USE ONLY
Ub No.

,,. ...oc,-,
BU43547.

IUi 1L1HI

Samplt properly preserved ( YtV. NO'
completed
for»ajdM. yAU 1-. n mtrf

* \
5upervl*or SlfMture

Addrtss
of Ub

^

LPCS020

•~IT«T)

•-tZS)

(TT)- •~l«)

(57)— — —
Private Ub (X)
im ub (ti

" Analyses are to be performed on unflltereil saaplee. *Valvies
• iceedlnf no. of places ano«n are reported In the lab coemnts section:
tots requesttd but not run ihould also be eiplained In the lab

section.

c

73

i
ChroTlua Cr ' to:)

fr"p

C.vxni !• Cl

[ron re

Lesd Pb

S. 0 O

/ 0 * 1 1 1

60

."ercury Hr

Itclnl Nl

lltrate-nltrtls 'I

il
aH (Unlit)

^__^.12J8£

O .O x
J_ . t! M «! i:

. 7

r;

49

<' i, ' i l .

,«dit*l Mil

ST (uMee/oi)

C O

* L
L L L

J. f CJ .X'l X' I.

J_L_ J . X X I
Q . 1 r

Aiki l ln l f lc V" b<? •i< > t -r»ln»' i «s oom ^r

HEV. 7 / 7 7 CER 051863



ILLINOIS DIVIWWTCXTAA TTeCTTOH ACCXCT
DtVISIOH Of UMD/HOISll'OlUrriOH Ctnmn.

CMWICAL A*AJ.Y5IS TOW

far Oit«ralr>lnt of tTf Psl.nt
(S) Surftc* ».t»r ( " 1 -round ««-..r ' L) L».cn«^» X I -p«;i.l

' ' ! 1 ) Usnf.sr »tll " ' : i now or ( 1 ) Soil

:;; psr.d '21 mt«
( )) Coiitttlon ( 3) 3th»r

Syitt*

i P C S U 3
( n _ _ _ _ _ SITT IMVBJTOUT

*;4;ron
IJUUBER

vS-T

SATE
COLLEC7I3

:o. -"LPC RIGIOH

,
iLocic ion) vR.ipon.iol. Ptrty)

( I ) ; lll.c.l ( 2 ) ; Inal:»t. On.: ^ Bo*rd Orocr (X)

to w.t«r
( fro* T.O.C. )
teckcround ( X ) . . .

Ground w.ttr imp ltd by ( Indlcit* on«): (1) telling;
(2) PvM^lnf; (3) OU>«r (Sp»el fy) ____________

2*
UT)

App««r*nct:

Collector ts: t/9£.U%4 ) -/O

Tnniportcd by

LAB USE ONLT

u,, NO. BU43546

toe'd by .«- «_?:::
•ecaptmbU /TZS) HO

S««pl. properly pr»i
Dit. conpl.Ud . . ..
Ot. for»«rd«d MAR J U

^^^rr
H»mm ' «
Addr.ii•
of Ub

ucaoao
Ub CMBUIV*:

(17)-

trrr
•(Trr
(57)— — —
Prlv*M Ub (X)

f

•.r. ••••,o

Cr (
Chroniup Cr'

kBMr Cu
Cy.ni i* ;:i

_l«rdn««» '»r '.i————————.
^ Iron ?>

.d Ph

£._OO 6 ft

g fi
It

* Aralyiti irt to bt ptrformii on unfll'.trtd sunplit. *Viiiutt
ciet«dln( no. of plieei thorn irt rtporicd In th« lab coi*«nt« ivetlon;
t««t» r*qu*«t«d but not run ihoold il«e »• tipltln«d In th* Ub
cQ>Matf wetlon.

63

. 7 / 7 7
CER 051864



ILLINOIS WVlMHMOfTAlV, TECTIOK ACEHCY
OIVISIOII OF UKD/NOISE •OLLUTIO* CWCTIOt

CHDUCAL ANALYSIS F0»

<«y for JtterMrir.i Type af Monf.ar'.-j ??lnt
(SI Surface Water I ' ' ^raund »aver '., '.eaer.rie X i Special

: rl3» or" " •: : ) Soil)

' 2 ) Uid-fUe
! 3) 3a«netreae.
< » ) g^-off
( » ) tiepeuneed

N»«

"til

' 2 > Pr ivate •«;!
.' )) -»'!«<
' .» w«la»t«r

S

< pond '2) lait*
) "oUtr'.lon ( 3) Tin*r

System

; P r iv j i e »«.., ̂ '.r

(IT'
P : s SITS INVEIT3RY

•JiraEH
HCNITOR POINT
IIUMER f!^)""""3^'. :CLLE"E3 f

C~L>All£ -o. -"LPC R£CIOM

&&LJ.XL
lT) (35)

(T?)

. L o c t t i o n j

Uctl ( 1 ) ; Iliicil ( 2 ) ; I n d i r i t * On«:

fpentifelt Ptfty

< x >

Tin* CoUtetta

Stlck-up . rt.
~

» solltct su^lt (X)

C««pl«
'("JT)~ (

to
( f r o « T . O . C .
taekcround ( X ) . . . .

UT)
Ground water ia«pled by (Indicate one): (1) Balling; e£
(2 ) P<a»lnc; ( 3) Other ( Specify) ____________ UT)

Appearance:

Collector eoavents:

to
& 7r«rtported by

rat.Dlv. or Co^any

UBUStO-LT

Ujj} 11

Sample leap(Iacceptable
Sample properly preserve* V YE$/ MO
Catt completed ... _ _ . .-,.•
C«te forearted MAR 3 0 19317

Supervisor Slxneture

of Lab

Ub Caassnts:

(T^r

(IT)—.'

(5T)—— T
Private U b ' ( X )

775)

irt to B» p»rforti«d on unfll'.tr«<l Mnpl«i. >Vnlu»f
tict«dlnj no. =r pltetf mown *rt r«port«a In tn« l(b coawnt* section;
itsti requested but not run should also Be explained In the Ub
eoiMents section.

»rv 7 / 7 7

c

rt

•I1ck«l Ml

Utrate-nl trH.« '4

(HI
5 sH r U n i t s )

fticr-

K PnBTphor*:

K Pc»!.:;l

.00 mm

1 •£!*£&

71

44

i)

^odlva MH <

y a

Alkal ini ty (a t<- o- i-'.-i-»i-»-i is --r r

EOGO&'JJ
CER 051869



ILLIIWU WVIMHHnrTAll TtCTIW ACCMCT
D I V I S I W Of LAHD/NOlSEVjLUrriOII COHTWX

CHEHICAL ANALYSIS FOW

for Oataraininf Type Of • irt Point
'S) Surfaca deter ( 5 I Ground »ater

•'T; 'jp»tre«« ' C. Monitor well

( 2 ) UJ4-«U»
( J ) Qo«n«iri«S

» ) Hu/i.of f
(» ) la?*ufla«4

Prlvt'.a *«U

' - •' V/»i«t»«p
(MJ^fcUe M S

f.at* X! 3ptelal
1 ! Flow or !1 ) Soil

:a«p
2 : Pond ;2 ) J(lt«
J! Collection ( 3) 3'h»r

Systtn

Mima i r » « ' . t .. -.f.rt»m. .prx.-4, .npeu/idae -'»'.«r

• L P C S U 0 1n — ~ ~~ ~ ~ ""•
ION! TOR POINT

sin IMVCITOW

Co. -"J>C REGION

. uieailon

L*;al ( 1 ) : !lla;«l ( 2 1 ; tndl:ata One: 2*
______________ ,IT)

atponaibla Party)

Board Ordar ( X )

Stlck-up/^ /.^f
n l r ' n )

'Jnablt to collact aanpla ( X )

Depth to water / /•{**•
(fro« T.O.C. ) ( lt)M*)
Baekcround (X).f.

(TS)

UT)

Ground rater sanpled by (Indicate one): (1) tailing;
( 2 ) Pu»t)ln«; ( 3 ) Other ( Specify ) _____________ U"

Sa«pla Appearance:

TnntDorud by v. or Co«pwqr

Rec 'd

Rec'd by

11 ft})

S»mpl« i«p. *ee«ptabl« /TCS I MO
properly prts«nr*d 1 YES/ NO

-WAfr

Addreaa
of Lab

LPcacoo
Lab Coiawnta:

•fZF)

(TT)—— ~

(57)— — —
Private Lab (X)

«r» to ft« pvrfanHd on unfllt«r»U MBplti. 'V«lj««
«iet*dlnf no. of plie** tnown «r« rtported In tnt lib eo«n«nta taetlon;
•-tita rtqu«iv«d but not run thould alao ba txplainad in tlw lab
connanta aactlon.

J2
16

61
6)

70

77

32

Chromius Cr
ChroaituB

Capotp Cu
fyanl.l* '."I

lardnta* 'am ;

X ^»nvi»lu» >V

I tckvl NI

itr«t»-nltrite 't

Oil tni Gm=»

M ( U n i t s )

1 1-.-

PC 1.1 k:ii _• r

.± ti. S SI

Q &. 3 1

;M_ 6

S3

63

I

.i.F.. I i-r°r. )

'r.'-il js ."<•

. - U v p r

<m Ma <
3C (uiahoa/ea)
Suifat* SDt

'i-e .r

.(* 0

. t » x
Q. B.

Alkal ini ty 1* tr B<? i-
rnT, «t pti i.«.

t-rwii-»i <s PC-

J>C-« «V. 7 /77
CER 051866



ILLINOIS WVltatrtXTAlV. JTtCTlOll ACEHCT
Division or ugn/Noist WM.UTTIO* cowmot

CMIXtCAL ANALYSIS TOW
K«y Tor Oiterninifn Type of 'tent tori r.i Point

< S ) Surfae* eater ( G) Ground Water (LI Leaenatt _ X : -?«elal
—I) •jpa.tre'im ' • ; Monitor Well ' I 1 Flaw or •' 1 ; Soil

3«*p
1 2 ) Uid»iil* ( 2 ) Private well ' 2 ) Pand ' 2 1 Jfaite
( )) ajfMtrtan . ( 3 ) J W f t f t j f 3) Collev.lon ( 3) Other

<}) i«p*un«4d _<H Nbitc w s

mme P r v a t e ***.. iireem, ^ .npound*''. ~tttr

• . f c : u 3 i 3
7T"~~~~~'TT

ICIIITOR POINT

SITE INVEITCRY
uviau i
DATE ^_ _ _

Co. -"LPC RIGIOH W

/
rLoc¥tlsn j ~ rRe«pon«lble Partyr

> c a l ( l ) ; U l t L < l ' 2 ) ; Indicate One: ^* Board Order ( X)

Tim

Stick-up

'Jnabl* to collect Mivle (X)

Uapth to emter / f-Qti-
(fro« T.O.C.) (Tl) (36)

unp. Baekcreund ( X ) . . . ..
UT)

Ground water lanpled by ( Indicate one): (1)
(2) Puaplnf; ( 3) Other (Specify) ______

2
UT)

Saople Appearance:

ir»ntport*d by

BU43543

Itac'd by

prhperly gi
—1t*«*

irded
'T •••

Superrieor Signature

Addreia
of Ub

LPcacao
Lab Caaaanti:

(TT)— •

(ZT)— '

(TT)—'

(67)— — —
Private Ub (X)

* Analytei are to be performed on unfiltereo inaplai. >Valuet
• iceedlnf no. of placet mom are reported in the Ub convent! aectlon;
teiti requetted but not run ahould alto be explained in the lab

tection.

CER

73

)2

61

6)

70

77

32
»
4*1

V.

60

70

i

hroriun Cr ; •„•-. )

oooer

ynnt \f '"I

Iron re

X Uad

-CO £ *>

.» «. r

Mi

K*
Cn

rcury
itck-l MI
yitrate-nttrlle

nil ii.d Crevs*

pM 'Units)

Pherr.U-.-

.r t?
L

* L;
0 .

49

S3 i
IJ !"• M;

SC (uadoe/oi)

3ulf«U S04

(220 l i i ^ f e t j

___ Q.Q gj. L
_ _ A S A*.tin
/ v -7 o .r. x

»lk - i l tn l tv 13 tr be i»'.-»"ii«
Cn'-Ci «: pH 4.V

051867



ILLINOIS DCVIMNMBfTAJL, TtCTIOH ACINCT
Division or uuro/HoisrVSLurrioH camot

CXO1ICAL MALYSIS TOW

for Oit.rnlrlni Typ. af Monitorial Point
'5) Surface »ater
i"T • 'Jp»tre»»

Ground liter ( '.) Ltaenate X ' Jpeelt l
1 , 5oll

' 2 1 Uld-tltt
( j t O w n i i r i M

(2) Prlv»'.« w»ll
,O> Sirlnf
' > ' L/«i»tt«r

M S

' 2 ) Pcnd ' 21 .'/is'.*
' 3 ) C o l l t t t l a n ( J ) ?tn»r

Systta

«e^, J- .r tam. ^prin<7 .apour.a.e .'.at.r

' p r ^ u ^ ' **» r ', j H ^ . >
(T7------TT

SITE INVBITORY
'iuf*ra ~(T)

DATE
IL

3. -~LTC RIGION

Lootlon )

' 21 ; On«:

K.iponttt* party )

Board Ord.r ( X )
(35)

Tlnw Coi:»ettd

Stick-up

^••pl* u

Q /.7
JI) f"3j

to eolltci J«nclt (X)

f t . »«t«r
f f r t J B T . O . C . )
taekcround ( X ) . . . .

Uo
Ground water ia«pltd by (Indicate ant): (1) Balllnt;
(2) P«»ln«; (3) Oth.r (Specify) ___________

Saapl. Appearance: ___^________^^^^__

Ul

TTtniporurt by

BU43544

s~f
«cc«pubi« And NO

pr«.«rv*dl Ytp NO
vX

Mint

LPC3CUO
Lab Co»*nt>:

(37)-

(37)-

(57)— — — —
Private Lab (X)
im Ub (n

* Arwlyiti tr* to b* pcrfonMd on unrilt.rwil ••«1«». •Vtlucs
tie»«dln« no. of pltet* ihovn ire reported In th. lib comnnti itetlon;
'.•iti rvqucittd but not nm inould *l»o b. tsplilncd In *.nt lab
con**nti Mellon.

JJ
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I L L I N O I S E N M R O N M E N ! _ CKOTECTION A G E N C Y

DATE. February 22, 1383

TO Division Tile -

FROM: Tom Powell - Southern Region

SUBJECT: i?c - General - St. Clair County - Cahokia/Dead Creek

On February 1<*, 1983, William DeLisle, 130 Edwards Place, Cahokia,
Illinois (618)337-2171 phoned the Division of Water Pollution Control,
Region 6, to report that substantial quantities of water are seeping
into his basement. Mr. DeLisle reported that the water has an orange
chemical looking substance in it, as well as a black tar-looking
material upon the surface. Mr, DeLisle, worried about the recent reports
of dioxin in the Dead Creek area and with the water seeping into his
basement, wanted IEPA to sample to determine if any contaminants from
Dead Creek are entering his basement. Since the Division of Land
Pollution Control has been involved in the Dead Creek investigation,
this information was forwarded to DLPC for consideration.

Attempts to contact Mr. DeLisle were not successful until he contacted
this office on February 16, 1983. In speaking to Mr. DeLisle, this
writer told him that a representative of the DLPC would be out to his
residence the following morning to obtain water samples from his
basement.

This writer arrived at Mr. DeLisle's residence at 10:00 a.m. on
February 17, 1983 and as stated previously, Mr. DeLisle was concerned
with the recent press reports that dioxin has been found in Dead Creek.
Since his residence is approximately 200 yards east of the creek, he
wanted samples taken from within his basement. The basement, constructed
of concrete block walls with a poured concrete floor had approximately
3-4 inches of very fine grained grey sand over most of the floor. The
water sample point for the organics, inorganics and volitiles were taken
from the foot of the basement stairs, while the sediment sample for
organics was taken from the southwest corner of the basement. The
southwest corner was where the orange and black tar-looking stains
were observed upon the sand. It is felt, by this writer, that these
stains are from the leaching of the black tar material used to seal
basements against water leakage. The orange material appears to be
rust, however it is not known where this material could be coming from,
although metal sheets used possibly as forms in the construction of the
house were noted outside of the house's foundation.

Mr. DeLisle was told that it would be several weeks before test results
were finished, and at that time he would be notified of the results.
After obtaining the samples, this writer departed from the site.

TEP:jlr

cc: Southern Region
CER
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DATE

P.H.

DIRECTION: N ^NC St ENE
(£• ESE SE SSE

S SSV GW WSW
K •«?* S-W S'NW

W E A T H E R .f,-.«i. <u-- aVcX.

S I T E

' -^

i" :: ii'.PAP'iLD jY:

10* (if j

CER 051893

^0 _ r _ _

EOO0851



r- ^'

Z _ - £

4J

*«*?.'••"I
f
>
V-

1
T?
rr*

• 00

i

^
,\

1
cr
5"

1

tr. c
n t
f ^
0-
*/

g•r
/:>
f-

^

f
(?

fr

« «u,r,V? |U, ,^

g ^SI i 3
£- $ a « * (p ^
C; ^ t Ul n "° *^"• z "1 in .£S * n n x

if-

0

5 r

•1
J ?

i•o

3

r

-O — LH
I D -
D O - .

If
i

y)

IE
cv

"1 LO ZA: m r\

-ac x n n

ITo



r ;i,o " •:•:"•• « LOG : an }C I

I ; >< 12. OOfw.x » , M .

N -JNC se CMC
£ CSC SE SSE
s t:w sw H^W

' .^ '•'.'W

sire

TOO*

PHQTOCRAPHO5 8Y:

104 (if ^plicabla)

Efe?! :• • " • • • V ,,'n . ».-.-.-v '-. •. M
• \ '.•*-> *. '-

DL5CR1PTION:

OAIC

TIK ».M. P.M.

DIRECTION: H MNe ^e E>C
E ESE SE SSC
S SSW SW WSW
W nW SV NNM

WE»fHER

Si.1'.Pi E ID* (if applicable)

PHOTO

01.STRIP! ;CN

CER 051695

EOOO653



JO

S
8

rrnlogy and rrwironmrnt, inr.
223 WFST JACKSON BLVD.
CHICAGO. IlllNCMS 80806

rwcyrted pep** ' ;



> "I JTj GUI IT

; ;< ' \ i0 ___ A.M. P.M

;:->.:: ;:N: N SNC NC esc
£ I SE Sf SSE

» C A : 13 •" ji,.- .. • \, rvf- .—- -- -i , — -j —

S I T E v_._^«- -T- . C1--*^.-

PHOTOGRAPHED 8Y:

SAMPLC 10* (if

.<V f\ Ht- l N~

Of. SCRIPT ION: _ . V..

H MC .7. P.M.

DIRtCI ION: N SNt 'JE LN£
C" CSE '£ SSE
S .» .W ^5W

«ri 'HfR ^..rnj._^'j

-*- U.

-.01

»pphc..bl«)

(.,A^° i*.

U

CER 091897

EOOOS55



r ;KO r ' j i c r , -.rut LOG '.m c:

DA 1 E g.

T i< I A H . P.M.

3 i > " C ! ION: * NNC NC csc
t rsE SE ssc
5 S3* $"•< ^W
w •.'.•( .w • '.w

SHE '—- j

TOO* i" ->

PHOIXRAPHED BY:

SAMPLE 10* (if applicabU)

K- / A
v»_ 4.

OCSCRlPTtON:

DATE

1 '^ «.H. P.M.

OIRICTIQN: N NNE s£ ENC
T ESE SE SSC

5 SSW SW W5W
W WMW MW **«

W C A T H E R ' i --~v , .. . -.tC'.v.

S I T E "v.-,<t TL • Ow.l U.~

s VIPIE 10* (ir ,ppii(. <t>i t )

/

.A .1-.

CER 051898

EOOO65b



IME .M. P.M.

N: N SNC (?€ tNE
E CSE SE 55E
S S3* SW *SW

" C A T . i E R

SITE --^.r X.- '"< ^ ^

100* C V . . _ •>

PHOTOGRAPHED 8Y:

SAMPLE IM (if applicabl*)

O-.^o PO "w •*.-> p i i -
^-•- >

DESCRIPTION: ____V\______. ,_ J£____-_.

DATE M.q.o*

. P.M.
OIRtCTION: N NNE •£ ENC

£ ESE SE SSC
S S3W OW WSW
W WMW S'W WW

WEATHER ' x.««w . : *»' •*«.

S I T E

1:0*

ID* ( if >ppliciblt)

•-.a^V*

C£R 051899

EOOOS57



r i c i o ire suit! raqe "f

OAIC M^r.VV «'^ I'lKi

TK • ~ - ; ***** P-H-

31HECUQN: N NNC »C CNC
E CSE ST SSE
S S3* SW WSW
W •.',< * '..'«

SHE •y.^».!L /D

too* TS ^ t.^ •>

PHOTOGRAPHED 8Y:

ru

104 (IT applicable)

_ V./U__________

v ••!«*> V > • *

Df SCRIP! ION:

DATE

TIME 10 C C CT5. P.M.

DIRECTION: H NNC NE ENt
E ESE SE SSt
S SSM SM M5V
M WUM hVW rMH

WEATHER -.toc^i.

S ITE

tco*

..<.* Ll/

r^-OTOCRAPHED uT:

L

SAMPLE 10* (if applied It)

"P.C.KX

EOO0858



UD r:iCr:.".ir!(Y LOG

G A T E

!•',' o j -JL^.- P.M.

: s SNC *c CMC
f ESE SE sse
5 SS* SW WSW

Site je.̂ .̂  . 1., Vfc .>

TOO* r-i - %• ,^ S •- .

PHUIKRAPHED BY:

SAMPLE 104 (if applicable)

1st A-J

OtSCRlPTIOHs

DATE Mc>.
TlhC !.- .- P.M.

D I R E C T I O N : N NNE NE ^C '
E ESE SC SSt
S iSW CW WSW
W WNM MM NNM

W E A T H E R ^js.-^ r<; .*i..e

S I T E

•rex

:i ,;,P.Ar--ifJ3 JY:

JJC __ ^U L

S^-'.Pi £ I0» (if -ppli

Ko/A

^.."^L. '̂..»i.- . •"•-*

•^.j _ V •_-. > Aw -v

IfCSUM [ C M ; v

U
' • JTv.--..____ -'

^^ ,v^_._^ 0 fe- ,;__u_t.

CER 051901

EOO0659



r ICLO rnoicciiirinr LOG SHUT

DATE

TIME

21

M. P.M.

DIRECTION: * NNC *E fNE
^£ CSC SC SSE

5 SSW SV* *5W
W \'.V W '..NW

s i r e -1- /'ika 0
t £- s

PHQ1XRAPHCD 8Y:

G f
SAMPLE 104 (if applicable)

Ockf.cn
\_VJW^..

DESCRIPTION: jw>.> |V.̂  <.

DATE Mgt.Vx

TIMI _iO__li P.M.

DIRECTION: N NNC NE kJC
JT ESE SE SSE

S SSW 3W WSX
M HNH NW NWW

WEATHER S...r^ ^> v.yx:^H.

S I T E c^0

T DO* " -S - Ct

JY:

S^'.HLE ID* (IT applicahlt)

.< . (t- v ^

C6R 051902

EOOOS60



ncio rnoiociurirr LOG SHCET

C A T C
IK H *-M. P.M.

DIRECTION: N NNC NE ENC
e esc sc SSE
5 SSW SV* rfSW
M ' *.H .V* '.NW

x C A T H E R i'j.iit^ '-j.-jht ii ,«\

s i r e ^
_Mr^_^_K_

/ Oft «J 0. • '

TOO* PS-

PHOIXnAPHED BY:

L.

SAMPLE 104 (if applicable)

I'd

DESCRIPTION: *^c~-» .
U C*-«w^

DATE VJUxf>v Z-l I'itj.

TIK€ . 1 • S^> *.H» P.M.

DIRECTION: N NNE « LNE
£ ESC SC SSE
S SSM 3W MStf
M WUM MW «M

KEATHCR >«-'^t. -^••••'•t k'-«v>

SHE "~J*~j.* UiJtm^ Cc-

TOO* _p_«j_^i^i ^^___

P^JIOCRVHED iiY:

">~_ . . \,

10* (if .,pplic.«M«)

I I O N : .^.^•L--:-,

EOOO861



MUD rnoioci(ApnT LOG SHUT

0*TC

Tl<

IV .

U 'il- 'jCn. P.M.

D I R E C T I O N : N NfC Nt ENC
£l CSE SE SSE
S SSW SW vfiW
W -i-W :rf '.NY*

SUE

TOO* FS. . -v >,

PH01XRAPHED 8Y»

SAMPIC 1M (if applicabla)

OtSCRlPTIQHj

DATE

».M.' P.M.

DIRECTION: N N»C >C ENE
^J! ESC SC SSC

S SSH SM W5W
M WNW NW NM*

WEATHER

S I T E Sr.^V Tl. / Oa

TOO* ?_^_ •_<-.•"> -

F.iJIilC.RArKFX) JY:

10* (if applicablt)

"̂

»•* •• ***r~, '«^ v—^ - c^_ ^*

CER 051904

E000662



riCLO rnoiocnATiiY IK s*Et

DATE EAa^VN Z."V

OIRECTION: N »#€ *C EK
£ ' CSE SE SSC
S SSW SW H5W

. •. : ̂ J r.-n.

s ire ••^-^.».'Q. / tX^C.-^-
TOO* TS r.

PHOTKRAPHED 8Yi

[>.\ vv-. --"ia

SAMPLE 1M (if flpplic«bl«)

a«j«..»> f- T
V -t-"j

OCSCRIPTION:

be

DATE Kfti^Vx

\r J. P.H.

DIRECTION: N NfC *€ ENC
E~ ESE SE SSE
S SSH SW «M
X WNW NW M*

HEATHER "^w-Ub ^- OiX.

S I T E "x.-.•*.*

KRAPiJED JY:

JT rt ^>^ r '\J

ID* (iT applicablt)

5 «V^

.V.K.- ^> CER 051905

E000563



rnuior.rcAriiY LOG SHCCT

DATE luUfJrt

UrC || '• ':.'

DIRECTION: N NfC NE ENC
r ESE SE SSE
S SSW SW H5W
H ','M .V NNW

"CAIHER S*ft"i , ^.,.J fr,m V>-

***> . -T . ' -
. '^ S-\^»t\^ 'V-^U •* CV J_____

S I T E

TOO* F-
PHOtOCRAPIlCD BY:

SAMPLE 104 (if applicable)

•w/A ____

OO"*1"—— - vl-.».«\ Afe-» •**

C;^.«Nwr< Pv> •>; .iwy» ^ I - • ' ( >

DESCRIPTION: ftr<>. cf

DATE

DIRECTION: JI • WC tf. O€
i CSE se ssc
S SSW OM ««
W WNW NX MM

WEATHER

SHE ^

TDM F

SAMPLE 1M (ir applicable)

l I O N : «-..-

J- V,-*
CER 05190* E000t»64



MELD ntoiociiArnY ioc SHUT

OAie Zry

tw » A.M.

DIRECTION: N NNt * CNC
E ESC SC SSC
S SSW SW HSW

Q.Vi>..i> tiir\ t..T\i -v. X.

SITE

TOM

PHOTOGRAPHED 8Yi

SAHP1C 101 (if applic-bla)

Ci«vn TO ^u

DESCRIPTION:

OATC

TI»C

*"Y ] '^yuM - -v

A.M. P.M.

OIRFCTION: N NNC ft. Of.
£ ESt SE SSE
S S» » V6H
W WNK NW M«

WtATHER ________

SITE__ ___

TOO* ___ __

PHOTOGRAPHED UYs

SA'tPLE 104 (if applic-bl«)

PHOTO

DLSCS1PIION:
CER 051907

EOOO665


